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Te Ours: 


In build- 
ing the ma- 
chine de- 
scribed in this 
article the 
Kempsmith Man- 
ufacturing Co., Mil- 
waukee, Wis., has pro- 
duced one that represents 
its greatest effort, backed 
by long experience and engi- 
neering skill. This machine, which 
is shown in the headpiece and in Fig. 3, 
is known as the Kempsmith Maximiller No. 4. It is 
a plain, horizontal, all-geared machine, of which type 
this company is one of the early builders, its first all- 
geared milling machine 


transmit 

twice this 

amount. The 

belt is 6. in. 

wide, the drive 

pulley 16} in. in 

diameter and running 

400 r.p.m. The motor 

recommended for general 

purposes is 15 hp., since all 

modern motors will stand a continu- 

ous overload of 50 per cent. and an inter- 

mittent overload of 100 per cent. All milling-machine 
work must be classed as intermittent, not excepting so- 
called “continuous milling,” which is almost invariably 
face milling and with con- 





having been built in 1902, 
followed by others in 1912 
and 1915. None of the 
earlier machines, however, 
were put on the market, as 
it was believed that the 
maximum development 


building 





The powerful machine described in this article 
is the result of many years’ 
all-geared milling 
various features will at once attract the atten- 
tion of mechanics from the operator up. 


sequent low power re- 
quirements. Even here a 
machine is never kept to 
maximum horsepower ca- 
pacity. The factor of 
safety in gears and shafts 
is very high, alloy steels 
having been used where 


experience in 


machines. The 








had not been reached. As 
a matter of fact the pres- 
ent machine could not have been produced in the earlier 
years when alloy steels were comparatively unknown. 

The intention back of the designing and building of 
the Maximiller was to produce a machine sufficiently 
powerful to handle rapidly, accurately and easily any 
class of work properly coming within the range of its 
size and type. 

The belt horsepower figures 18} at 60-lb. belt pull 
per inch of width, which is conservative. A tight 


the stresses that are set 
up are such as to in any way justify their use. 

All gearing stock is purchased to exact chemical 
analysis and is scientifically heat-treated for the par- 
ticular use to which it is put, and much of the shaft- 
ing, especially that of the speed train, is also heat- 
treated alloy steel. This applies to the spindle, which 
is also considerably over size to eliminate any bending 
effect. Torsion in the spindle has been eliminated by 
the location of all driving load at the extreme front. 
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the face gear even overhanging the front 
bearing, as shown in Fig. 2. It can fairly 
be said that the spindle transmits no 
torsion. This being the only slow-speed 
member in the driving train torsional 
chatter is absent and the drive is smooth 
and silent under the heaviest cuts. The 
column, knee, saddle and table, which constitute the 
main frame members, are of semisteel and have been 
carefully considered in relation to relative weight and 
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strength. The sloping column lines not only add to 
appearance but are the true lines of strength. A large 
area of base provides stability for the entire machine. 
A heavy, rigid milling machine not only assures high 
output, but even on light work the additional rigidity and 
consequent greater accuracy is usually worth while. No 
weight whatever has been added to any of the members 
merely to make a heavy machine. The metal used is 
well placed and every pound serves a useful purpose. 
The column is well ribbed internally and has very 
few and small openings. For the feed box there is no 
opening whatever into the column, which strengthens 
the column at a point where it is usually weakened. 
The reservoir for the speed-drive oil forms a solid rib, 
or cross-member, midway of the column height, which is 
also very effective in its stiffening effect on the column. 


CONSTRUCTION OF THE KNEE 


The knee, as shown in Fig. 4, has a solid top plate, 
there being no openings whatever in the top plate of 
the knee. The center-drive crossfeed screw, which is 
located in a shallow depression in the top plate, elimi- 
nates the cutting away, or “cave,” in the side wall, which 
has always been associated with the solid top knee. 
The knee slide on the column is extended up beyond 
the top plate, thus lengthening the slide on the column 
in just the place where it will do the most good. 

The gib for the knee slide on the column, as shown 
in Fig. 5, is of a type that eliminates entirely all loose 
pieces interposed between the knee and column, and 
permits the gib and screws to be set up tight into 
practically one solid piece with the knee, while retain- 
ing the necessary feature of adjustability. These 
features have produced a knee member which is very 
rigid under all conditions. 

The saddle is exceptionally long, heavy and rigid. 
The drive to the table is located near the end of the 
saddle and does not weaken it by removing metal in 
the center where the greatest strain comes. The gibs 
are of the adjustable taper type with adjustment locked 


DETAILS OF THE SPINDLE CONSTRUCTION 
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in such a manner that the operator cannot disturb it. 
The table is 18 in. wide, with a working surface 
length of 72 in. This is large for machines of this 
type and size. The gib is of the adjustable taper type, 
with locked adjustment similar to that on the saddle. 
The overarm is a solid steel bar 5+ in. in diameter, 
and by the Kempsmith method of wedge-lock construc- 
tion the entire strength of this oversize arm is utilized 
for locating and keeping the arbor in alignment. Even 
without the harness in place this arm construction pro- 
vides a rigid support for the 
arbor. The wedge lock, which 
positively locates the pendants 
and aligns the arbor, effectu- 
ally prevents any tendency to 
twist out of line under the 
heaviest cuts. The harness, 
or outboard support, is of the 
open-side type which has been 
successfully used for some 
time past. Its advantage is 
in the free access that it per- 
mits to the table, work and 
cutters at all times without 
difficulty. It is reversible to 
bring the open space on either side as required, and 
heavy enough to provide an ample tie or brace between 
knee, arbor and overarm for work where cuts are heavy. 
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FIG. 3. VIEW OF MACHINE FROM LEFT-HAND SIDE 


Specifications—Drive pulley, 163 in. in diameter for belt 6 in. 
wide and to run at 400 r.p.m.; 18 changes of speed, 14 to 350 
r.p.m. of spindle, in geometric progression, forward or reverse; 
18 changes of feed, from to 25 in. per minute, available at any 
spindle speed; power quick traverse, 100 in. per minute for 
longitudinal traverse and 38 in. per minute for the cross and 
vertical movements; hand feed per turn of handwheel, 0.50 in. 
for table, 0.20 in. for cross-feed and 0.10 for vertical feed; pump 
capacity, 15 gal. per minute; overarm, 53 in. in diameter; table 
is 18 x 72 in.; total height of machine, 73 in.; floor space covered, 
99 x 122 in.; weight, 8200 Ib. 











The cutter drive is of the Kempsmith-patent type. 
Face mills are held by a large-diameter nut which 
does no driving but is used only to draw the cutter 
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against the face of the spindle, giving a uniform, heavy 
pressure far out from the center. All driving strain 
is through a heavy hardened key engaging a slot in 
the nose of the spindle, making it impossible for the 
holding nut to freeze to the spindle thread. The cut- 
ter always goes on easily and comes off just as readily 
All fitting is performed behind the cutter. This is 
of especial advantage in the case of face mills on ver- 
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FIG. 4. STRIPPED COLUMN AND KNEE 
tical machines where the mill can be supported on the 
table while fitting to the spindle nose. 

Face mills interchange on all Maximillers of various 
sizes and types, the only change being in the driving 
keys. 

The arbors are driven by a key in one piece with 
the arbor which engages a slot in the spindle nose, and 
are held in by a large draw rod running through the 
spindle. The thread and head of the draw rod are 
hardened. 


RIGHT-HAND DESIGN 


An entirely right-hand design has been used, which 
means that the normal directions of spindle rotation 
are correct for standard drills and boring tools. A 
spindle reverse, however, has been incorporated in the 
machine, for the reason that in order to get cutting 
strains in the proper direction on gibs and table a 
face-milling cutter must be run in the opposite direc- 
tion to a spiral or slab cutter. In other words the 
proper face cutter is left hand for a truly right-hand 
machine. 

In machines without the spindle reverse one of two 
defects are unavoidable: either the machine must at 
times be strained in the weakest direction, which will 
cause a drop in quantity or quality of product, or a 
jackshaft reverse must be used, which destroys one point 
of superiority of the all-geared machine, which is direct 
drive from the line shaft and consequently less overhead 
works. 

Unit construction has been carried out to the fullest 
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extent in this machine, with the well-recog- 
nized benefits of easy repair facilities. 

All of the mechanism of the machine can 
be inspected while running, removable 
plates having been provided for this pur- 
pose on all of the various units. The 
drive pulley and driving clutch shown in 
Fig. 6 are of powerful, compact design. The drive 
pulley is mounted on ball bearings and with the clutch 
is inclesed in a protective housing. 

The clutch is of the friction-plate type operated by 
a hand lever located at the front of the machine where 
it can be easily reached by the operator. The friction 
surfaces of the clutch are large in diameter and forced 
together by a combination-toggle and plain-lever move- 
ment which gives the required pressure on the plates 
with little effort on the operating handle. This clutch 
will pick up its load easily and silently and transmit 
up to the full capacity of the belt without slip and at 
the same time disengage instantly. It can be adjusted 
to compensate for wear without dismantling the com- 
plete unit. 

A brake operates on the reverse throw of the clutch 
lever, acting to overcome the momentum of the spindle- 
gear train and stop the spindle quickly. 





SPEED-CHANGE MECHANISM AND TRANSMISSION 


The speed .cansmission provides 18 changes of speed 
ranging from 14 to 350 r.p.m. in geometrical progres- 
sion in either direction, and is obtained entirely through 
sliding gears, no tumbler gears, clutches or locking pins 
being used, nor are there at any time any gears meshed 
which are not transmitting power. 

There are never more than three pairs of gears in 
mesh in the speed-change transmission, this number 
being the same for any speed. 

All heavy cutting is driven through the large face 
gear. This gear provides the drive for all cutters down 

















FIG. 5. TYPE OF GIB USED ON KNEE 

to about 3 in. in diameter, depending upon the cutting 
speed desired at the cutter periphery. This face gear 
is large, of coarse pitch and wide face, being nearly 
15 in. outside diameter, and is located at the extreme 
front, partially overhanging the front spindle bear- 
ing, thus eliminating torsion in the spindle. There are 


no sliding gears on the spindle. 
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The spindle also is very large in diam- 
eter and the spindle bearings are of bronze, 
with adjustment for wear on both front 
and rear bearings, but inside the column 
where there is no temptation for the oper- 
ator to tinker with them. They are, how- 
ever, easily got at when necessary by re- 
moving the side plate on the left side of the column. 

Ball bearings have been used for the shafts of the 
transmission for the spindle itself; the bearings are of 
bronze as noted previously. 

The shafts for the sliding gears are of the multiple- 
spline type, and both shafts and gears are of alloy steel 
heat-treated. 

The entire drive is inclosed in an oil-tight case and 
runs in oil.« The spindle bearings, however, are pro- 
vided with sight-feed oilers, it being considered neces- 
sary that the spindle bearings be provided with nothing 
but fresh, clean oil. This combination gives a very 
powerful, quiet-running and highly efficient drive at all 
speeds. 

The speed plate is direct reading, with large, plain 
figures whereby any desired spindle speed may be 
quickly and easily obtained. 

Only three change levers are used, as it is seldom 
necessary to shift more than one or two to obtain the 
speed desired. 








FEED-CHANGE MECHANISM AND TRANSMISSION 


The feed-change mechanism provides 18 changes of 
feed ranging from 2 in. to 25 in. per minute available 
at any spindle speed and in geometrical progression. 
These are obtained by 13 sliding gears and without 
tumblers or locking pins, only one clutch being used. 

The gears are all of heat-treated steel and the entire 
drive is of strong, compact construction. 

All changes of feed can be made while the machine is 
running. 

A direct-reading feed plate, with large, plain figures, 
makes it easy to locate and obtain any desired combina- 
tion, only three change levers being required, the same 
as for the speed train. 

The entire mechanism of the feed transmission is 
inclosed and runs in oil, and ball bearings have been 
used for such shafts of this transmission as are sub- 
jected to heavy loads of high speeds; in other words, 
where the saving in power will warrant their use. No 
opening into the column is required for feed mechanism. 

Incorporated with this mechanism is a safety coupling 
which slips before a breaking load comes on the feed 
drive, but takes up its driving relations again without 
attention as soon as the load drops to safe limits. 

After passing through the feed-change box on the 
column the feed is transmitted to the feed unit on the 
saddle by a universal-joint shaft. The relative speed 
of this joint shaft has been kept high to reduce torsion 
effect, and the knuckles are completely inclosed. In 
this unit the drive is reduced in speed by a pair of spur 
gears. These and the corresponding gears for the power 
quick traverse are the only ones running in the entire 
knee mechanism when the feeds are not actually in use. 

It is also worthy of note that the use of the table, or 
longitudinal, feed does not operate the gearing for the 
cross or vertical feeds, the train for these feeds being 
a separate unit supported at the front of the knee. 
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Both the longitudinal and the vertical screws are 
double thread for greater efficiency. 

The longitudinal lead-screw nut has provision for 
taking up wear (eliminating backlash). 

The cross-feed screw is of central-drive type, which 
puts a central thrust or pull on the saddle. A centrally 
located screw is of great importance in all work in- 
volving cross-feed, as, for instance, jig boring, etc., 
because it prevents all tendency to pull the saddle side- 
wise when feeds are reversed, which destroys accuracy. 

The table, or longitudinal, feed has its own individual 
means of control and drive, since this is the one most 
used. The cross and vertical feeds have a combination 
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THE DRIVE PULLEY 
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FIG. 6. 


drive and control, choice being made of the one wanted 
by pull pins located close to the respective hand-feed 
shafts. 

The power quick traverse of this machine is a built- 
in proposition and not an afterthought. It was there- 
fore possible to apply it with exceptional simplicity and 
economy. 

It is available for the table, or longitudinal, feed and 
also for the cross and vertical feeds, the cross and 
vertical rates being reduced to compensate for the short 
travel in the first instance, and the heavy weight of the 
combined knee, saddle, table and work in the second 
instance. The rate for each is constant, being 100 in. 
per minute for the longitudinal and traverse and 38 in. 
per minute for the cross and vertical movements. This 
has been accomplished by the use of no more gears than 
are usual for the feed transmission alone. 

The change in the power quick-traverse rate does not 
affect the feed rates of the cross and vertical move- 
ments, these remaining the same for all movements, 
viz., 2 in. to 25 in. per minute. 

The quick traverse is available even if the spindle 
and feed are not operating, which is of particular ad- 
vantage in setting up the machine or in returning the 
table after completing a cut. The drive may be inter- 
rupted at the drive pulley in case the machine is no* 
in use. 
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The drive belt for the quick traverse is of the block 
type, and the quick-traverse drive pulley runs on ball 
bearings as do also the main-drive shafts of this trans- 
mission. 

The control of table movement is by two levers, one 
for the feed and one for the power quick traverse. The 
operator merely pushes the one required in the direction 
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FIG. 7. DETAILS OF THE SPLASH LUBRICATION 


he wishes the table to move. This is the simplest pos- 
sible arrangement and cannot be confused. If, however, 
both should be pushed in at once, no harm can come to 
the mechanism, as safety devices are incorporated. 
The knee and saddle movements are both controlled 
by a second set of two levers, the unit which shall move 
being determined by push pins located in proximity to 
the respective hand-feed handles, while feed or quick 
traverse is determined as before by which lever is 
pushed. This mechanism is also protected from injury 
by safety couplings. 
The operator without moving his feet can control any 
movement of any member either by power or hand feeds. 
The hand movement of the table is 0.500 in., for the 
cross-feed 0.200 in., and for the vertical feed 0.100 in. 
per turn of the handwheel. The small vertical move- 
ment per turn makes the knee easy to raise by hand 
power, although this is rarely necessary, as most move- 
ments can be accomplished by power quick traverse. 
Graduated dials reading in thousandths are provided 
for all movements. 


THE CUTTER-COOLING SYSTEM 


The cutter-cooling system is a part of the machine 
and not an attachment. The pump used is of the centrif- 
ugal type, some of the advantages of which are absence 
of relief valves, check valves and pump gears; there- 
fore wear will not affect the pumping capacity. With 
this type of pump no power is consumed except when 
the fluid is being used. 
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The pump is of the company’s own de- 
sign and is driven by an extension of the 
feed-drive shaft through a clutch which 
can be disengaged if the nature of the 
work does not require the use of cooling 
fluid. It extends into the reservoir in the 
machine, where it is continuously sub- 
merged in the cooling fluid that is pumped to the cutter. 

The reservoir in the base is convenient, as it affords 
a means of draining all drippings, etc., from the base 
of the machine. This is provided for in the design by 
screens set into the base. A 1-in. pipe carries the cut- 
ting fluid from the pump to the cutters, terminating 
in a flexible tube whereby the flow can be directed where 
required. 

For normal requirements the fluid is drained from the 
table by a 2-in. flexible metallic hose, from which it 
first empties into a settling tank, where fine chips will 
be separated from the fluid, and then overflows into the 
main reservoir in the base of the machine. This tank 
is constructed with a cover which permits easy clean- 
ing, and the entire tank can be lifted out and emptied 
of accumulated sediment. 

The full pump capacity with 1-in. or larger nozzles 
is about 15 gal. per minute delivered to the cutters. 
This being much more than is ordinarily required and 
being hard to take care of it is usually restricted by 
the smaller flexible nozzle furnished as standard equip- 
ment. 

When flood cooling is necessary, auxiliary cutter noz- 
zles and drain pans can be furnished to carry away the 
full capacity of the pump and to avoid splashing the 
floor. These pans catch the overflow from the table 
and direct it into the base of the machine, whence it is 
drained by fine meshed screens directly into the main 
reservoir. These pans are only furnished when spe- 
cially ordered. 

Being actuated by the feed shaft the cutting fluid 
is automatically shut off when the spindle is stopped. 
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FIG. 8. 


This saves the time and attention of the operator other- 
wise required to turn the fluid off and on. 

A quick-acting throttle valve is used to close off the 
supply when setting up work or when for other reasons 
it is necessary to temporarily shut off the flow at the 
cutter and yet keep the spindle running. 

Lubrication has been given much thought in the de- 
sign. The anomaly of a “self-oiling’” machine in which 
20 or 30 oil holes have been left to form a Chinese puzzle 
for the operator has been avoided, and a lubricating 
system which is extremely simple and effective is used. 

The gears and bearings in the entire speed and feed 
mechanism supported by the column are run in oil 
baths and lubricated by splash, as shown in Fig. 7. The 
only exceptions to this are the sight-feed oilers used to 
provide absolutely clean, fresh oil to the spindle and 
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drive pulley—to the spindle because even 
the smallest amount of wear makes read- 
justments necessary, and to the drive 
pulley becausé under certain operating 
conditions no splashed oil is available for 
this. The lubrication of the mechanism 
supported by the knee is centralized at two 
points, which makes it certain that none will be over- 
looked. So simple are the complete oiling directions 
for this machine that a small plate, Fig. 8, on the 
speed box is sufficient to explain them to the new or 
unskilled operator. These oiling features materially 
reduce the time required for the operator to get his 
machine at work in the morning, especially since all 
the oiling can be done while it is operating without 
danger of injury to either operator or machine. 








A New Valve Mechanism for Use 


on Airplane Motors 
By B. X. REITER 


The valve mechanism shown in Fig. 1 is suggested 
by C. E. Pratt of Dallas, Tex., as being superior to 
the design of the Mercedes valve motion used on the 
Liberty motor. In this design the arms A and B are 
hinged to plates which fasten to the camshaft case 
and simply lie at rest on the valve stems C and D. 
The cams on shaft E force the arms down and the 
valves move with them. This arrangement, it will be 




















FIG. 1. PROPOSED VALVEMECHANISM WITHOUT 


ROCKERS 


noticed, can only be used when the valves are in line, 
or nearly so, as shown in Fig. 1. It would require 
serious modifications in order to be applied to the 
Liberty motor. 

Comparing the suggested valve-operating mechanism 
shown in Fig. 1 with the Mercedes system used on 
the Liberty engine, as in Fig. 2, the new arrangement 
shows the advantage of eliminating the rocker arms 
for opening and closing the valves. It is well known 


that the disadvantage of the rocker arms is the side 
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thrust on the valves and stems. This side thrust causes 
the wearing and sticking of the valve stems if the 
stems and guide are not made of proper material. The 
best results have been obtained with a cast-iron guide 
on a tungsten valve and stem. In that case the wear 
was only observed after more than 100 hours of work, 
so that the valve had to be replaced; but absolutely 
no failures took place through breakage or sticking. 
With the suggested valve-operating mechanism it would 
be possible to eliminate the wear of the valves more 
successfully, even if regular steel valves were used. 
As the design of the valve-operating mechanism 
depends on the location of the valves, camshafts and 
number of valves, the suggested arrangement will re- 









































FIG. 2. MERCEDES VALVE MECHANISM 

quire two camshafts for a multiple-valve drive or one 
camshaft-driven, two-valve system where the valves are 
placed in the center of the cylinder heads. This latter 
arrangement cannot be taken into consideration because 
the Liberty motor is using multiple valves of moderate 
diameter through which it is possible to get the highest 
volumetric efficiency and compression at the same time, 
since the extreme difficulty of keeping the center of 
large exhaust-valve heads sufficiently cool will compel 
the adoption of the small multiple valves. In the case 
of the inlet valves ample area of gas passage is of 
greater importance because of the very low pressure 
available to cause the gas to flow. This ample area is 
more easily obtained with multiple valves. In addition 
the multiple-valve arrangement tends to reduce the 
inertia of the valve system. This advantage of the 
multiple-valve over the two-valve system made the 
designers of the Liberty engine select the Mercedes 
valve-operating system driven with one camshaft and 
eliminating the weight of a second one. 

From the viewpoint of the airplane-motor designer 
the Mercedes rocker-arm construction has still another 
advantage over the direct-operating valve suggested. By 
a direct-operating valve it will be necessary to inclose the 
whole valve mechanism. I do not believe this to be ad- 
visable on an engine that is supposed to run continuously 
at hich speed. 
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Designing Passes for Wire Rod Mill Roll Train 


By W. S. STANDIFORD 





The war has created a great demand for barbed 
wire, as it has been found by experience on the 
battlefields that when wire entanglements are 
used in front of trenches fewer men are needed 
to hold the trench against attack. As the basis 
for wire is wire rods the designs of the roll 
passes and the difficulties encountered in the 
manufacture of the rods will undoubtedly be 
intoresting to the readers of this magazine. 


OST mill managers and others who are not 
Meme with the principles upon which roll 

passes are constructed and who have no theo- 
retical or practical knowledge of roll designing believe 
that all that is necessary is to turn a series of passes 
in the rolls having the form of the finished bar. A 
trial of such passes for producing the common round 
or square would quickly demonstrate 





works the easiest. The term malleability as commonly 
applied to iron indicates that it may be heated to plas- 
ticity, reformed and drawn without fracture. The me- 
chanical means used for this purpose are 
the hammer, the press and the rolling mill. 
We are familiar with the difference in 
structure of hammered and of rolled bar 
as shown in a fracture, the latter being 
finer and more uniform in texture, because 
the roll pressure is applied over prac- 
tically all of its entire section throughout 
the length of the bar at practically even temperature. 
We know that under the law of inertia one particle in 
a mass may be moved so quickly by the impact of a rap- 
idly moving body that it has not time to impart its mo- 
tion to its neighbor. This is the effect of a hammer 
blow upon a body of metal. We assume, there- 
fore, that the rolling mill tends to produce a more 
uniform structure and higher degree of elasticity than 

the hammer from the fact that the 
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some of the elementary principles of 


pressure is applied more slowly, thus 





roll design. Rolls can only reduce 
metal in a line angular to their axes; 
the general surface plane of one or 
both the rolls between which the reduc- 
tion takes place must be angular to the 
plane of rotation, and passes do not 
lessen the dimension of the bar in a 
direction parallel to the axes of the 
rolls, but rather, in all cases, increase 
it more or less. 

For the latter reason when the sec- 
tion is wider than the pass the metal 
will extend beyond the sides of the sec- 
tion and be pinched out between the 
collars forming the sides of the pass, 
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giving the particles of metal time to re- 
adjust themselves to the new form. 
This is one of the points of superiority 
of the press over the hammer. 

Iron and steel heated to a suffi- 
ciently high temperature will become 
liquid and flow by gravity, but as 
the temperature lowers it can be in- 
duced to flow by pressure, as in 
the press and rolling mill, and the 
flow diminishes and finally ceases as the 
metal sets, after which further working 
tends to disintegrate the mass. Cold 
rolling and wire drawing are everyday 
practices, to be sure, but they can only 


making a thin rib, technically called 100% be done to a limited extent and by fre- 
a “fin,” along the side of the bar. on the quent annealing. Generally speaking, 


All mechanical design is a compro- 
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steel can be worked at a lower temper- 














mise to secure the best general result, 
and roll designing is no exception to this. 

Passes are modified according to their relation to 
each other and the character of the work required. 
The ordinary diamond passes while excellent for some 
classes of work are found too slow for use in rolling 
wire rods, as they allow the rods to cool very quickly. 
With the demand for small-sized rods a quicker and 
more effective form of pass became a necessity, and 
as a result a series of alternate oval and square passes 
were adopted, which proved more efficient and rap‘d, 
their draft being two or three times that of the diamond 
form. There are few forms of passes in which the 
section reduces evenly; that is to say, where the draft 
is proportioned to the thickness of the section in all 
its parts. The length of a bar increases as the area 
of its cross-section decreases, and as the increase in 
length must be coextensive in all parts of the section 
it follows that if one part is subjected to a heavier 
draft than another the flowage must be toward the least 
section, thus any form of pass which favors this flow 


ature than iron, the latter requiring a 
welding heat to properly unite the mass. 
This material when rolled at too low a temperature 
works irregularly in the rolls, especially in the smaller 
sizes, while steel, having a more homogenious struc- 
ture, maintains its uniformity, but becomes abnor- 
mally hard and close grained. For this reason some 
consumers require that the higher grades of steel shall 
be rolled at as low a heat as possible. 

The form of the pass, the more or less perfect physical 
structure of the metal and the degree of heat are the 
important factors in determining the draft in passes 
for wire rods and small sections. We can deduce from 
these principles that with a high temperature a radical 
change in section, as from a square to an oval, may 
be attended with considerable reduction in area, while, 
as the temperature lowers, the sectional change and 
drafts must be modified. 

It is essential in designing passes for this kind of 
work not only to decrease the draft but to make the 
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ovals thinner and wider as they decrease 
in size. It is difficult to state in a general 
rule just what amount of draft can be put 
into a square or oval, but it is usually as- 
certained by taking the mean of a series 
of passes and apportioning the drafts ac- 
cording to the conditions of the train of 
rolls, which differ more or less in every mill. With the 
average grade of low-carbon steel the maximum draft 
on a 3-in. square billet is 75 per cent., while on the 
smallest square in the series not more than 15 per cent. 
is allowable. The wide difference in the grades of metal 
rolled makes an arbitrary rule of roll drafting imprac- 
ticable if not impossible. Some trains are constructed 
of ample strength to resist the stresses of the heaviest 
drafts that can be put upon them, while in other: the 
passes and drafts have to be modified, depending on 
engine power, thickness of rolls and quantity of metal. 
A low-carbon stcel may be reduced 15 to 20 per cent. 
faster than the softer grades of iron; on the other 
hand, tool steel, which can be only moderately heated, 
cannot be so treated for the reason that a heavy re- 
duction in section when the metal begins to set will 
injure the metal and most likely break the rolls. 
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STANDARD-SIZED BILLETS AND THE NUMBER 
OF PASSES USED 

The standard size of billets used in the average wire- 
rod mill is 4 in. square, their weight ranging from 100 
to 200 lb. Eighteen passes are generally used to reduce 
the billet down to a No. 6 rod (Birmingham wire gage), 
which is 0.209 in. As from three to eight rods are 
rolled at one time, using alternate square and oval 
passes, it is necessary to have a number of duplicate 
grooves in the rolls, so that when one wears out another 
can be used. By using 18 passes to reduce the billet 
the draft in the first two passes may be modified so 
that smaller rolls can be used, these rolls being as a 
rule of 18-in. pitch diameter. | 


As the modified draft in the first two passes is not. 


enough to use an oval to advantage, the forms adopted 
in most mills are the box and edging passes. As the 
billet comes from the furnace it is at its highest tem- 
perature and will permit considerable reduction in the 
box pass, Fig. 1, which reduces the billet mostly on 
the top and bottom, there being very little work done 
on the sides. In order to allow the billet to go through 
the groove easily the sidés are made tapering, the billet 
fitting snugly at the bottom; otherwise the billet would 
be torn at the joint of the rolls, spreading out between 
the collars and breaking the rolls. Being fitted tightly 
at the bottom the billet is prevented from turning over 
and jamming. The use of large fillets in the bottom 
of both box and edging passes insures that the corners 
of the billet are worked equally, which makes the metal 
fibrous in character, this condition giving to iron and 
steel their maximum strength. After the box pass the 
billet is turned one-quarter turn and inserted edgewise 
in the edging pass, Fig. 2, which squares up the billet 
to 22 in., after which it is ready for the alternate 
oval and square passes. 

The oval used for roughing passes is constructed 
geometrically by the intersection of two circles of equal 
diameter. Lines drawn from the points of intersection 
of the circles to the centers are the angles of the oval. 
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The length of the line subtending the points of the 
intersection—the chord of the arc—is the width, and the 
sum of the two radii less the distance between the 
centers of the intersecting circles is the thickness. 

It is plain that as the centers of the angles approach 
each other the oval becomes relatively thinner and 
the angles increase. Fig. 3 illustrates ovals having 
angles of 120 and 150 deg. An oval is used between 
two squares, and by its proportionate width to thick- 
ness it is made capable of heavy or light draft and a 
greater or less allowance for spread in both the oval 
itself and the square. 

The draft in an oval varies inversely with its angle. 
In even figures an oval having an area between 1 and 
14 sq.in. and having an angle of 150 deg. will reduce 
a low-carbon steel billet 80 per cent., while an oval 
of 120 deg. included angle will make a reduction of 
50 per cent. The percentage of draft in oval and 
square passes must be decreased as the rod cools and 
is reduced in size. The relative width and thickness 


of an oval not only affects its own draft, but the draft 
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FIGS. 1 TO 3. VARIOUS SHAPES OF PASSES IN ROLLS 

Fig. 1—Box pass. Fig. a pass. Fig. 3—Angles in- 
cluded in oval sections. Fig. 4 iquare bar entering oval pass. 
Fig. 5—Oval bar entering square pass. 
in the square following is affected in like proportion, 
for the reason that the thin oval allows greater spread 
in the square and it will therefore stand considerable 
reduction in sectional area before the square is filled 
out. 

As the drafts in the first two passes in the roughing 
rolls are modified for the reasons previously given, 
and as the last two passes in the series are not depended 
upon for reduction, but merely to round up the rod 
from the last square, which is usually the same size 
as the diameter of the round, this leaves 14 passes 
(seven ovals and seven squares) in which the draft 
must be distributed to reduce the billet delivered from 
the first two passes to a square equal in size to that 
of the finished round. 

Figs. 4 and 5 show the relative sections of these to 
shapes on entering their respective passes. In the table 
is shown a series of passes giving the drafts used. In 
passes designed for wire-rod mills the drafts in the 
smaller passes are made very light, principally to avoid 
making large loops between the passes, but partly on 
account of the large diameters of the rolls in the finish- 
ing trains, which cause the rod to spread more. The 
general practice is to use rolls from 10 to 12% in. in 
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diameter for the last eight passes both to gain speed 
in the delivery and strength in rolls long enough to 
contain a sufficient number of grooves to run a con- 
siderable time without changing rolls. 

These roll diameters are out of proportion to the 
size of the rod, thus causing the latter to draw less and 
spread mere than if the rolls were smaller in diameter, 
which have less and consequently a sharper contact with 
the rod. The disparity in draft between the largest 
and smallest oval illustrates this point. 

The diameters of each set of rolls must be so propor- 
tioned that one set of rolls will not draw the metal 
faster than the preceding set delivers it, as in this case 
the rod would be stretched (it being reduced in two 
sets of rolls simultaneously). When a rod is stretched 
its sectional area is correspondingly reduced, which 
would be an advantage if the reduction were uniform 
throughout its length; but as the stretching takes place 
in the middle of the rod it causes a variation in its 
size when finished, the middle portion being smaller 
than the ends. If the square is stretched the rod will 
be more or less scant in size when finished in that 
part of the length. If the oval is stretched it will be 
scant and will not fill out the square pass it is entering, 





TABLE SHOWING DIMENSIONS OF PASSES FOR WIRE RODS 


Reducing a 4 x 4-in. billet down to 0.207 in., in a No. 6 rod 

Number Name Size Reduction Angle Width Depth or 

of of of in of Pass, of Thickness 
Pass Pass Squares Percentage Deg. Ovals of Ovals 
1 Box 4x2} 0.45 100 
2 = Edging 23x2) 0. 45 95 
3 Oval 0.735 4.183 1.52 
4 Square 1.7 0.50 90 ; 
5 Oval 0.70 2.612 0.9506 
6 Square 1.076 0.47 90 : . ue 
7 Oval 0.64 ; 1.734 0.598 
8 Square 0.703 0.45 90 ay 
9 Oval sated 0.57 , 1.1932 0. 388 
10 Square 0.478 0.38 90 
W Oval ; 0.49 ee 0. 6367 0. 2626 
12 Square 0.341 0.32° 90 
13 Oval 0.39 : 0.656 0.148 
14 Square 0. 258 0.26 90 
15 Oval ive 0. 28 0. 536 0.124 
16 Square 0. 209 0.19 90 : 
17 Oval 0.18 0.3592 0. 1498 
18 (Fin- 
ishing Round 0. 207 0.10 





the result being that it will turn over in the pass, and 
should the rolls happen to be running close together a 
fin will be formed that will mark and spoil the rod. 
The same thing would be apparent in a wire-rod train 
of the continuous type, except where the pull on the rod 
would be within its elastic limit. In this case the rolls 
would grind away the metal and cause undue wear on 
the rolls and loss of power. 

After the first six passes (in some of the newest 
trains through the whole series) the same end of the 
rod is usually entered in the rolls first all the time, so 
that in relation to itself the rod runs in one direction, 
which gets the first end through the last pass with little 
loss in temperature while the last end loses heat rapidly 
by radiation and through contact with the floor plates. 
As it takes about one minute to run a No. 6 rod weigh- 
ing 150 lb. through the finishing rolls of a mill running 
at a speed to deliver the rod at the rate of 1400 ft. 
per minute, there will be a considerable difference in the 
temperature between the first and the last ends, and, 
as has been explained, a difference in temperature causes 
the rod to work differently in the passes, the visible 
effect being greater spread. This peculiarity is not 
so noticeable in the oval passes as it is in the squares, 
for the reason that when a square pass is not filled out 
it makes the distances across corners long and short 
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causing the square to turn in the oval. 
This also shows the reason why an oval 
will overfill from opposite causes, namely, 
the square being too large or too lean. 
Rods are said to be “lean” when they have 
not filled out the area of the groove. The 
leaner the rod the greater tendency it will 
have to lie over in the oval, and when the square is very 
lean, as occurs not infrequently, it turns over completely 
in the oval, and although there may be no more draft 
than is sufficient to drag the bar through, yet it will 
spread out of the pass, which is precisely the same re- 
sult as though the square was too large. 

It is for these reasons that the draft in the last 
passes is necessarily very light. In turning the passes, 
allowance should be made for the space, or opening, 
between the collars of the rolls, as it is not advisable 
to run the rolls with their collars in contact as this will 
cause pieces of metal to break out of the edges of the 
grooves. The amount of space varies from } in. in 
the roughing rolls down to , in. in the smaller passes. 

In all squares the corners should be filleted so that 
they will be as wide as the space between the collars 
where the rolls come together and so that the rod will 
not have two long and two short corners, it being neces- 
sary, in order to make a uniform sized rod, to have the 
corners of equal diameter. 


1S YOUR 
» SHOP 


‘ Tere) % 
AMERICAN? 
hn 


tat 





QUESTION OF OUTPUT 


In all roll trains, particularly wire-rod mills, it is 
necessary to obtain as large an output of metal as pos- 
sible, and one of the important details to this end is 
a proper division of the work throughout the mill; that 
is, to so arrange the passes in different sets of rolls 
that no one pass or set shall be overcrowded or be de- 
layed by others. 

Passes adapted to the modern wire mill with its 
enormous production would need modifying before they 
would be suitable for use in a train for rolling small 
merchant rods that are to be straightened and cut to 
lengths. It is more satisfactory to design and specially 
adapt passes to the train in which they are to be used 
and to the size of the billet or pile they are to be used 
with. The grade of stock is also an important con- 
sideration, as a hard, even grade of metal can be 
reduced more rapidly than a soft or irregular one. 
Conditions like these vary in every mill, and it does 
not follow that because a series of passes works well 
in one mill or train of rolls that it will do the same 
in others under different circumstances and with differ- 
ent operators. 

Trains for rolling small merchant rods in the average 
guide mill have rolls of small diameter, usually 8 or 
9 in. in diameter, using billets weighing from 12 lb. 
upward. The billets being small and worked through 
the several passes from alternate ends, there is hardly 
a perceptible difference between the first and the last 
ends of the bar when finished. The difference in size 
between the first and last ends of a rod is due to the 
difference in temperature. Rollers on bar and guide 
mills know that outside of the train any irregularity in 
the working of the bar or rod indicates one of two 
things—uneven heat or stock of variable density, such 
as scrap, which in these days is liable to contain any- 
thing from Norway iron to tool steel. 
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In the case of uneven heat in the length 
of a bar, the cold spots will resist the roll- 
ing action and spring the rolls, the result 
being that the bar will be larger in diam- 
eter on the cold part than it will be on the 
hot part. Should the hot part of the bar 
be unusually hot by comparison the rolls in 
springing back into position will compress the hot metal 
and cause the bar to be marked at the joints of the rolls. 
Should an unevenly heated bar be in a pass next to the 
finishing one it will cause the finishing pass to overfill 
slightly and mark the finished bar. 

These are well-known manifestations occurring in 
the daily working of iron and steel, and they show that 
the variation in the size and contour of the rod under 
normal conditions is due mainly to the difference in 
temperature at which the rod passes through the finish- 
ing rolls. Therefore we may infer from this that the 
quicker the rod is run through the rolls the more uni- 
form in size it will be and that an invariable size 
and uniformity of section is impossible. 

Another factor contributing to the lack of uniformity 
is the thrust exerted by the other rolls upon the finishing 
ones, it being customary to roll a number of rods at 
one time in order to get a large tonnage output. The 
shape of the rods is not round, but they are accepted 
as marketable in the United States when they are No. 
5 gage one way and No. 7 another. In a lot of 1000 
tons quite a large proportion will be 5x6 and some 
may even be found 5 x 5 gage. 

When a roller in a wire-rod mill sets the rolls to make 
a No. 5 rod by means of trial bars he adjusts his rolls 
so that the finishing ones will make a rod that meas- 
ures 5x5 gage over all of the sides; but the stresses 
set up in the mill soon throws the sizes out of balance, 
the thrusts of the metal in the different sets and 
the wear on the brass bearings contributing to this 
result. 

As there are only a few thousandths of an inch dif- 
ference in the diameters of a rod that is No. 5 one way 
and No. 7 the other, the variation is remarkably small 
when we consider that from six to eight rods are being 
rolled at one time, each rod being at a different tem- 
perature and exerting a thrust on the finishing rolls 
that affects the sizes of the other rods. As wire rods 
are to be drawn through dies which makes them into 
round wire, a variation in this respect is accepted that 
would hardly be tolerated in sections that were to be 
used for other purposes. 








William Kent 


William Kent, widely known as an engineer and the 
author of “Kent’s Mechanical Engineers’ Pocketbook,” 
died at Gananoque, Ontaric, Canada, Sept. 18, 1918. 
Mr. Kent was born in Philadelphia, March 5, 1851, 
and for some time had made his home in Montclair, 
N. J. He graduated from the Central High School, 
Philadelphia, in 1868 and received the degree of me- 
chanical engineer from Stevens Institute in 1876. In 
1905 Syracuse University gave him the degree of Sc.D. 
He was editor of the American Manufacturers’ and Iron 
World, Pittsburgh, from 1878 to 1879; held positions 
as mechanical engineer and superintendent in iron and 
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steel works, steam-boiler shop and torsion balance-scale 
factory, 1879-90; had an office as consulting engineer 
since 1890; associate editor of Engineering News, 
1895-1903; dean of L. C. Smith College of Applied 
Science, Syracuse, N. Y., 1903-08, and editor of Jndus- 
trial Engineering, 1910-14. He was also well known 
as a lecturer before various schools, and had taken 
out over 20 patents for various devices on weighing 
machines, water-tube boilers, smokeless furnaces, ete. 
Some of the societies to which he belonged were the 
American Institute of Mining Engineers; American 
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Society of Mechanical Engineers, of which he was vice 
president from 1888 to 1890; American Society of 
Heating and Ventilating Engineers, of which he was 
president in 1905, and fellow of the American Associa- 
tion for the Advancement of Science. He was also a 
contributor to Appleton’s Encyclopedia of Mechanics; 
Johnson’s Universal Cyclopedia, and to numerous tech- 
nical journals. His books include the “Strength of 
Materials,” 1879; “Strength of Wrought Iron and Chain 
Cables,” 1879; the “Mechanical Engineers’ Pocketbook,” 
1895; “Steam Boiler Economy,” 1901; “Investigating 
an Industry,” 1915, and “Bookkeeping and Cost Ae- 
counting for Factories,” 1918. 


The Accompanying Poster 


The poster that is with this issue is intended to 
show how important your bonds are in keeping the 
wheels of industry turning and through them insure 
material with which to win the war. Lack of sufficient 
Liberty-bond buying to support our great enterprises 
and the Government means derangement of the ma- 
chinery of production and supply. BUY LIBERTY 
BONDS. 
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III. 


This article is a continuation of the series on the 
making of big guns obtained through permission 
of the British Ministry of Munitions. In the 
present installment various turning, boring, 
rifling and planing operations are described for 
both the body and breech mechanism. 


Body and Breech Mechanism 








mechanism to which this article is devoted are 

those of a well-known firm which has been for 
some years engaged in this or similar work. A view 
of the howitzer body and breech mechanism is given in 
Fig. 65. The general program of operations is not 
essentially different from that set forth in a recent 
series of articles descriptive of the work of a firm in 
a different, part of Great Britain, which undertook 
this work purely as a recent war development. Apart 
from variation in sequence of operations one important 
difference in practice may be noted, namely, that in 
the present article little will be found about lapping. 
The practice of the firm is to finish-machine the bore 
after the jacket is shrunk on the A-tube and to leave 
the bore as perfect as possible from the tool. 

There are instances in which departure is made from 
this, more particularly when spirals result from the 
machining operation. These may arise from loose 
strips, or tools, or tools eccentric with the bearing 
strips, ete., and in some cases they are thought to 
result from variations in hardness of the tube mate- 
rial, or at least resistance to cutting, the tool being 
sufficiently elastic to be partially turned back and then 
jumping forward suddenly as the resistance is lessened. 
The firm therefore regularly after use always carefully 
examines the boring heads and grinds them in the tool- 
room on a mandrel of the same size as the boring bar. 

Any tube showing signs of spirals is gaged, and if 
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there is sufficient material it is lapped; this, however, 
is exceptional. The lapping is done with a plain cylin- 
der of lead cast so as to form a head which is revolved 
in the opposite direction to the job. The 
end of the lapping head is keyed on to 
the spindle and two pins keep it in posi- 
tion on the revolving bar, oil being used, 
with carborundum, coarse or fine, accord- 
ing to the amount to be removed. For 
satisfactory results the job and lap should 
revolve in opposite directions, and the 
lap must be kept moving lengthwise. Still, as men- 
tioned, except as a hand operation to remove burs 
after rifling, lapping of the bore is seldom done. An- 
other difference lies in the use of a brake to control 
the tension on the wire when wire-winding the tube, as 
opposed to passing the wire through toggle-jointed 
dies. 

In turning, roughing cuts are usually dry and for 
the finish-boring lardoline is used at, a pressure of 
about 40 lb. per square inch in order to keep the 
head clear of chips 

No account of the nowitzer body is necessary, as 
this has already been covered by inference in previous 
articles. Also, as the machining, etc., processes have 
been dealt with in some detail before, it is not thought. 
necessary to do much more than indicate some’ differ- 
ences of practice. It will be advisable to mention that 
the jackets and A-tubes with which we are here con- 
cerned are of nickel-chrome steel. Further, the machin- 
ing tolerances already given may be taken to apply 
here also. However, on the bore for the length of 
rifling a tolerance of plus or minus 0.002 in. is per- 
mitted, while as to depth of rifling the tolerance is 
minus 0.005 in., plus 0. 

In the sequence here given only the main machining, 
etc., operations are noted, the A-tube being dealt with 


first: 
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Operation 1.—Rougn-turn—The rough 
ends having been removed in a parting-off 
machine the job is held in the lathe by 
a four-jaw chuck at the breech end and 
a cap center at the muzzle end. The center 
named is in the form of a collar closed at 
one end, which is centered. Around the 











periphery are four setscrews by which the position 
of the tube 


can be adjusted. These two means 











FIG. 65 
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of holding in the lathe are applied to most such 
operations; they readily permit setting the work 
over in order to machine out during the preliminary 
turning operation any defective parts that may show 
themselves in the material; for instance, seams must 
always be removed. The turning tools used are 1}-in. 
and li-in. square and 1} x 1j{-in. high-speed steel, 
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end is opened out, much as described in Operation 5 of 
the previous article on the 6-in. howitzer. For the 
boring operation the job is again held in a four-jaw 
chuck at the breech end and supported in a three-point 
steady with brass bearing pads at the muzzle end, and 
a double-ended machine similar to that illustrated in 
Fig. 66 is employed. The speed is 18 to 20 r.p.m., 
and the boring is at the rate of-6 to 8 in. an hour. 
The particular machine shown is but one of several 














employed. It was built by Craven Bros., Manchester, 
and is of 24-in. centers (48-in. swing), with two driv- 
ing headstocks, each single machine being capable of 
boring tubes up to 15 ft. long. The spindles are of 
cast iron 2 ft 6 in. in the hole, with adjustable cap 
bearings. A 20-hp. variable-speed motor drives the 
machine. A carriage for each bed supports the boring 
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FIG. 66 
with a 10-deg. top rake and a front clearance of about 
5 deg. The depth of cut in this operation is 4, to 
: in,, and the cutting speed is 35 to 40 r.p.m., with a 
feed of about 4 in. per revolution. The taper turning 
is not done to former, but. by means of the cross- 
motion gear on the slide rest in conjunction with the 
longitudinal travel. In the same operation a bearing 
about 8 in. long is turned true for running in the 
steady in the next operation. 


Operation 2.—Rough-bore—Before this the muzzle 








A DOUBLE-ENDED BORING MACHINE 


bar and is moved along the bed by a stationary steel 
feed screw 4} in. diameter, supported at intervals by 
retiring bearings, a gun-metal nut being revolved on 
the screw by gearing and a shaft at the back of the 
bed. The 18 feeds range from,}, to 4 in. per revolu- 
tion. A 10-hp. motor to each boring bar gives quick 
traverse. Each carriage has hand adjustment for use 
when the tools are near the beginning of their cut. 
Swiveling pedestals, with transverse adjustment for 
taper boring, support the cutting ends of the bars. 
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The machine can be used either as two single-ended 
machines or as one long machine. The boring head 
for this operation, that is, piercing, is the same as 
that shown in a former article. The bore diameter is 
5} incnes. 

Operation 3.—Cut-off scrap and disks—This follows 





FIG. 67. THE SEMIFINISHING HEAD 


heat treatment, a rotary-head machine being used for 
parting-off purposes. 

Operation 4.—Rough-turn after treatment—The 
speeds and feeds, etc., given in connection with Opera- 
tion 1 apply here. 

Operation 5.—Fine-bore—This also is done in a 
double boring machine to within 0.02 in. of diameter. 
The speed is 8 r.p.m. and the feed 0.07 in. per revolu- 
tion. The tools are shown in Fig. 67 and details of 
the head are given in Fig. 68. Three cutting tools 
? in. square each are used, the back tool being simply 
a scraper. Water passes through the holes shown at 
the backs of the tools, which are double-ended. The 
strips on the heads are ground to size in the toolroom 
and the tools are set up to this diameter. End screws 
help to prevent the tools shifting in the head. 

Operation 6.—Turn for wire—A chart prepared by 
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FIG. 68. DETAILS OF SEMIFINISHING 


the inspection department is used, dimensions being 
spotted along the tube at 6-in. intervals and the lengths 
between them blended to suit. 

Operation 7.—Build muzzle ring—The shrinkage al- 
lowance is 0.007 in. on the diameter, the ring being 
heated in a gas ring. 

Operation 8.—Wire tube—For this purpose the ma- 
chine shown in Fig. 69 is used. The tube is held be- 
tween ordinary lathe heads by means at one end of a 
four-jaw chuck with extensions and by the center at the 
other end. The usual lathe carriage is removed and 
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a hand-controlled brake is fitted to bear 
on the faceplate in order quickly to stop 
rotation. The wire itself is received in 
rolls. For joining lengths the ends are 
spliced, being tapered on a milling ma- 
chine for about 12 in., the two sections 
thus prepared being soldered together. 
They are clamped in a drilling machine and rivet 
holes are drilled in, about 18 to 24 in the foot length, 
piano wire being used for the rivets. The wire is 
wound on a drum which in the instance illustrated 
holds six hanks. Carried on columns above will be 
seen a pair of machined girders (in another machine 
an ordinary lathe bed is used) with carriage traversed 
by screw and electric motor in order to provide longi- 
tudinal motion. This carriage supports the wire drum 
on a spindle that can be readily withdrawn longi- 
tudinally by crane for removal of the drum when empty. 
Geared to the wire drum is a brake drum about 2 ft. 
in diameter by 7 in. wide, with a ring of hardwood 
blocks by means of which resistance is applied to the 
unwinding of the wire, the tension being varied by 
the addition or subtraction of weights as applied to 
the brake band. A 5-hp. motor drives the top carriage 














MACHINE 


FIG. 69 WIRE-WINDING 


and a 15-hp. motor rotates the tube, the speed of 
the latter being 40 r.p.m. The wiring tensions and 
weights necessary for the various layers are shown on 
a chart by which the operator works. The tensions, 
and in addition the shrinkage allowances, are the same 
as those given in a previous article. 

Operation 9.—Turn for jacket—This is done in a 
lathe to dimensions given by chart, the cutting speed 
being 14 to 16 ft. per minute and the feed ,, in. 
per revolution. The wire is generally cut dry, the lubri- 
cant, if used, being either naphtha or turpentine. 

This list completes the operations on the A-tube be- 
fore the jacket is shrunk on. It has been assumed 
that the tube is received initially in the form of a 
solid bar. Sometimes, however, it is delivered to the 
shops rough-machined, that is, bored and turned, about 
} in. being left on each diameter so that no very special 
care is needed in seeing that it is true before ma- 
chining. Operation 4 follows. 
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Turning to the jacket this is usually 
received as a black forging, though in some 
cases it is supplied by outside firms bored 
and rough-machined on the exterior. 
Operation 10.—Rough-turn—Before this 
the rough ends are removed in a cold-saw- 
ing machine. Held in a four-jaw chuck 
and cap center the outside is turned at from 30 to 40 ft. 
per minute with }{-in. feed, leaving about 0.8 in. on the 
diameter. A bearing about 8 in. wide is turned near the 
muzzle end for a three-point steady, and in this steady 
the jacket is run while being 
prepared for the roughing and 
second-boring tools. 
Operation 11.—Rough-bore 
—For this a 5}-in. piercing 
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is placed between the two gun jackets, and consists of 
a bracket carrying a bar or bars set to the contour of 
the jackets, the device being intended of course for 
adaptation to other than the particular howitzer now 
under discussion. The toolboxes of the planing machine 
have free vertical slides, and to a tool-setting slide a 








drill of the type used for the 
same operation in the A-tube 
is employed. 

Operation 12.—Rough-plane 
—The outside is rough-planed 
at the parts that cannot be 
turned, as around the rear 
guide feet. The result is a —- 








roughly octagonal periphery. 
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The jacket rests on the plan- gz=s 
ing-machine bed in V-blocks at 
each end and is strapped down 








to the table at the breech end 
and held by ordinary V-clamps, 
these being released on the completion of each cut so 
that the tube is revolved to the next cut. The planing 
speed is 15 to 20 ft. per minute and the feed A, in, 
the cut taken being about ? in. After this heat treat- 
ment follows. 

Operation 13.—Cut off scrap and disks—From the 
latter pieces for mechanical tests are prepared. 

Operation 14.—Second-turn—The exterior being 
taper this operation is performed by means of gears, 
not formers, the cutting speed being 30 to 40 ft. per 
minute, the feed yy in. Two tools are used, back and 
front, taking off 2 to 4 in. a side and leaving 0.4 in. 
on the diameter. 

Operation 15.—Rough-plane—For this a_ turning 
gear, shown in Fig. 70, is employed. Two sets of 


FIG. 70. 


<0" he 20" >4<- 20" >ye-22* See 
eet, 








x r 
~Poirrt to be 1g" “Holes” " id 
>| 
FIG. 71, DETAILS OF JACKET ROUGH-BORING BAR 


heads are used for two jackets, positioned on the table 
by slots. One head of each set has a four-jaw chuck 
to grip the breech ends of the. howitzers, while the 
other head has a center. By means of the worm gear 
the jackets are made to rotate and an automatic 
variable feed for this is obtained by kicker and ratchet 
pawl and wheels, giving a feed at the beginning of each 
cutting stroke. This is shown in the top part of the 


illustration. The profiling attachment, also by Loudon 
Bros., Johnstone, Scotland, shown in the lower part, 





PROFILING 


ATTACHMENT FOR PLANING MACHINE 


bracket is bolted carrying a bar with a roller. This, 
when engaged with the profile bars, causes the toolboxes 
to rise or lower as the planing-machine table travels. 
The speeds and feeds employed are about the same as 
for rough-turning. 

Operation 16.—Rough-bore before planing—For this 
a stepping boring bar is used, shown in Fig. 71. Plain 
single-ended boring tools are used set so as to step- 
bore the taper, being carried in the square holes across 
the bar. 

Operation 17.—Finish-bore—This process is essen- 
tially the same as described in a previous article, the 
bar being of the same type, with a single-point tool of 
j-sq.in. section, the cast-iron carrier of which slides 
in a dovetailed groove in the bar. The bore is gaged 
every 6 in. and the bar is adjusted to suit. The speed 
is about 8 r.p.m. and the feed ¥ in. per revolution. 

The tube and jacket are assembled by shrinking. 

Operation 18.—Building A-tube and jacket. 

Operation 19.—Finish-bore—The finish-boring head 
is shown in Figs. 72 and 73 and usually the tube 
is left from the tool. The four bits are 1? x 8 in. 
wide, and fit the slots that receive them in the head as 
closely as possible in order to prevent the cuttings being 
caught and damaging the bore finish. This is impor- 
tant. Each tool has five lips, see Fig. 72. The head 
has a pilot roller in front and two whboden strips on 
top, brass strips below here forming a better wearing 
surface against the weight of the head. Each tool 
has two lubricant holes and the speed is 5 r.p.m., feed 
jy in., the operation taking about 44 hours. 

Operation 20.—Chamber—For this a bar is employed 
having a brass pilot to fit the finished bore and a 
form tool to suit the chamber. For the most part. 
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the latter is cylindrical, but at the rear is a short cone 
for the obturator pad and at the front is a longer cone. 
The parallel part is roughed-out first, but the finished 
parallel section and short seat are completed with one 
tool. The longer cone is then formed by a suitable 














FIG. 72. THE FINISH-BORING HEAD 


tool in the bar. The speed is about 8 r.p.m. and the 
feed 0.07 in. per revolution. For this and for the 
finished bore coolant is employed. 

Operation 21.—Finish-turn except breech end—Held 
in the four-jaw chuck and run in a steadyrest at the 
muzzle end the exterior at the breech is first set true 
to the bore by the indicator and then a spot is turned 
smooth to suit a steadyrest for the finish-turning. The 
taper-turning gear is employed, the cutting speed being 
about 15 r.p.m. and the feed 4 in. per revolution, while 
the depth of cut is about .A, in. a side. 

Operation 22.—Build front guide ring. 

Operation 23.—Plane body—The turning gear is em- 
ployed, with the same planing speeds and feeds as 
in Operation 15. 

Operation 24.—Screw for breech bush—This is done 
in the lathe to chart dimensions and the bush is as- 
sembled by shrinking. 
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with notches corresponding with the 
number of grooves in the barrel. It is 
rotated as desired by worm and worm- 
wheel. The rifling bar is supported 
near the muzzle of the gun by a perma- 
nent bearing and along the bed by mov- 
able bearings, which are actuated by the 
carriage when running the bar back. During the 
cutting, that is the draw, stroke they are pulled by 
the carriage to predetermined positions when, by means 
of a trip gear, they are detached and the carriage con- 
tinues its motion until it has pulled the bar through 
the gun. During its stroke the bar is rotated by the 
rack gearing with a pinion on the rifling bar, the rack 
being drawn out by the tangent bar fastened at one 
end to a trunnion bracket, and at the other end sup- 
ported by a bracket graduated to show the angle of the 
helix. Rollers acting as guides to the rack run on each 
side of the tangent bar and are adjustable for wear. 
The carriage is moved longitudinally along the bed 
by a central screw driven by a 15-hp. variable-speed 
motor with the usual control gear. Adjustable stops 
for different lengths of rifling, etc., give automatic 
quick return for running the bar forward through the 
gun. A bracket on the carriage controlled by levers 
and ramps causes the tool to automatically engage and 
disengage. A graduated disk, etc., serves for apply- 
ing the cut, etc. 

The head with brush in front is illustrated in Fig. 
75, and the cutting tools are shown in Fig. 76. The 
small tool has lately been displaced by the larger form, 
whieh is held in its carrier by wedge piece, screw 
controlled. The head (see Fig. 77) carries two sets of 
tools spaced 180 deg. apart, and cuts four grooves 
simultaneously; thus the gun makes half a turn in its 
supports to complete the ring process. In some cases 
three grooves are cut by each tool, making six simul- 
taneously. The speed of longitudinal motion is about 18 
to 20 ft. per minute. 

The toolbox is shown separately in Fig. 77, which 
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FIG. 73. DETAILS OF 

Operation 25.—Screw for breech ring—This is also 
to chart and done in the lathe. 

Operation 26.—Build breech ring. 

Operation 27.—Face breech end—Lathe operation. 

Operation 28.—Plane feet for bearing strips. 

Operation 29.—Rifle—One machine used is shown in 
Fig. 74, employing a tangent bar. In other machines, the 
twist being uniform, the rifling head is revolved by 
gear. In the Craven machine illustrated the bed is 
in two lengths, one carrying the howitzer body, the 
other the rifling bar, etc. The one carrying the howitzer 
body has at the front a dividing headstock and steady 
for the gun body. The headstock has a division plate 
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FINISH-BORING HEAD 
gives details of the head. The two boxes slip into posi- 
tion through slots in the head and their working posi- 
tions are controlled by the tapered sliding bar. The 
whole rifling head is screwed on the end of the rifling 
bar, the plain parts being a good fit to insure truth, 
while the screw is somewhat easy and a setscrew fixes 
the position. Through the center of the bar is a 
tube by which oil is fed to the tools, the slider being 
connected to it by a threaded nd. Except where it 
is purposely relieved, the slider is a working fit for 
the bore of the head, nd along the center of the 
slider is a hole for the passage of the lubricant. Milled 
in the slider is a round-bottomed groove connected by 
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cross-holes to the central hole. The oil 
under pressure passes by means of one 
or other of three cross-holes to a groove 
milled on each side of the head, the 
various passages being arranged so that 
there is always at least one way through 
for the oil. The oil passes beneath brass 
plates that are let into the head, cover the groove 
and held by small screws about 2 in. apart in order 
to keep it oil tight. A groove then runs from the 
end of each channel at an angle to holes behind the 
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held by screws. Usually six are employed, four the full 
length of the head and two short pads near the toolbox. 
They are turned on the head and ground to size in the 
toolroom. A pocket is cut along the head in order to re- 
ceive the cuttings. The slider bearings in the head are 
reamed and lapped, the corresponding lengths in the 
slider itself being ground, for easy movement without 
lift. For grinding the tools to exact radius a collar is 
employed with a channel cut diametrically across the 
face to take the width of the tools. A plate gage which 
fits the outside diameter then shows whether the cor- 
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FIG. 74. 


toomox, so that the oil can be delivered at an angle 
to the tool itself. The front part of the slider finds 
a bearing in the head, and it is therefore supported 
as closely as possible to the tool in order to prevent 
spring. The end extension is for the purpose of 
carrying a brush to clear away the cuttings and is 
an easy fit on a steel cap placed on the head. Each 
toolbox is slipped through a slot in the head to engage 
with inclined lips which control both the cut and 
the withdrawal of the tool on the forward stroke of 
head; the tool cuts on the draw stroke. Each toolbox 
must be a sliding fit on the taper section, without 
any rocking motion whatever when in position, and the 
guiding lips must be symmetrical so that both tools may 
be lifted or withdrawn equally. In operation the slider 
moves backward and forward in the head, putting the 
tool in and out of action, this motion being controlled 
by the bracket, lever and ramp system previously men- 
tioned. The bearing pads are usvally of cast iron, 
sometimes dovetailed into the bar and sometimes merely 











CRAVEN BROS. RIFLING MACHINE 


rect radius has been obtained for the top of the tool 
teeth, that is to say, the bottom of the rifling. 

It is usual to lap the interior by hand after rifling, 
the lap being of lead, D section, about 5? in. wide 
by 3 in. deep by 18 in. long, nailed on one end of 
a wooden bar about 12 ft. long and say 2) x 14 in. 
in section. Tacks secure the emery cloth. No oil is 
used. The operation usually takes about 1] hours. 
Rifling is to rock-over vernier gage. 

Operation 30.—Bore and mill breech end—This is 
done in a horizontal machine, boring for hinge pin, 
etc., as described later in connection with the breech 
mechanism. 

Operation 31.—Fit bearing strips. 

Operation 32.—Plane bearing strips—Sometimes the 
strips are milled as an alternative method. The oper- 
ation calls for no remark. 

Operation 33.—Fit complete. 
Operation 34.—Inspect. 
Operation 35.—Stamp—Particulars to give nature, 
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mark, register number, maker’s initials, etc., ready for 
despatch. 

In the 6-in. howitzer the breech is opened or closed 
by what is essentially the single motion of a lever placed 
on the right-hand side. The breech ring is of course 
secured to the jacket, and at the right-hand side has a 








FIG. 75. CLOSE VIEW OF THE RIFLING HEAD 


projection bored and machined to form with a pin a 
hinge for the carrier bearing the breech screw. On 
the breech-mechanism lever being pulled toward the 
rear the breech screw is revolved 30 deg. so as to 
unlock the threaded parts, and then sidewise pressure 
on the lever withdraws the carrier and with it the 
screw, swinging these into the loading position. Reverse 
movement of the lever closes the breech. In the unlock- 
ing motion the breech-mechanism lever turning on its 
axis revolves a crank connected to a crosshead in the 
breech screw, and by this means the part rotation 
mentioned is obtained. The recess for the crosshead is 
on the right-hand side of the breech screw, and the 
rotating motion is assisted by a roller on a vertical 
axis pin bearing against a cam on the breech end of 
the gun. A toe is formed below and integral with the 

















FIG. 76. TWO OF THE RIFLING TOOLS 


mechanism lever and passes over a control arc provided 
on the hinge joirt of the breech ring. This arc con- 
trol prevents the hand lever turning when open; thus 
the breech screw cannot rotate as the carrier is swung 
to and from loading position. The arc control also 
acts as a friction brake. A recess provided in the arc 
takes the toe of the lever when it is slightly raised, 
thus keeping the mechanism in the open position. In 
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the closed position a catch in the lever 
engages a steel plate in the carrier. 
The breech bush is screwed into the 
jacket and the two are shrunk together; 
the bush is also threaded with a par- 
allel Welin screw. The screw is itself 
carried and rotates on a pintle on the 
carrier and is bored through to take the axial T-vent. 
When the breech screw is in the loading position its 
weight is taken by a bronze washer between the carrier 
and breech-ring lugs. In machining the bottom lug care 
is taken to obtain correct position relative to the hinge 
pin and gun center. The breech screw is. secured to 
the pintle by a plate and an eccentric actuating pin, 
but by forcing the latter against a spring it can be 
given half a turn, the plate, for assembling or dis- 
mantling, being drawn back to clear a short helical 
groove in the pintle of the carrier. 

Each mechanism is fitted to a model gun and is of 
course eventually passed by the government inspectors. 
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DETAILS OF RIFLING HEAD 


FIG. 77. 


Brief notes are here given of the leading operations 
on the principal details of the mechanism. Practically 
the whole of the work in this section is done by diluted 
labor, largely women, particularly on machining opera- 
tions, where the proportion is eight girls or women 
to one male supervisor. Some measure of fitting too 
is undertaken by women. For instance, they do the 
work on the breech screw and bush threads, which 
must have a fine finish. Night shifts are worked, a 
fortnight on days and nights alternately being the 
rule. Wherever possible the finish-machining is by 
grinding, especially where diluted labor is employed, 
as both to perform and to learn the operation is easier 
and quicker than turning. The usual grinding allowance 
left on the diameters is 0.01 in. for diameters of from 
1 to 2 in. and 0.015 in. on larger diameters. The 
centers of lathes, etc., are standardized to suit the 
grinders. Slotting and planing speeds on mechanism 
and lock work are up to 45 ft. per minute, and on 
the gun material for heavy milling the cutting speed 
is say 35 ft. and the feed 4 in. per minute, the cuts 
being § to § in. deep. The general practice for turn- 
ing may be put, at 40 ft. per minute for high-tensile 
(55 tons) steel and 60 ft. for milder qualities of steel 
and for phosphor bronze. It varies according to the 
stiffness of the job on the machine. All work is ex- 
amined by shop inspectors after every operation, the 
inspector marking it by a steel stamp with a letter to 
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represent the particular examiner and a 
numeral at the side to correspond with 
the workman engaged on the job. 

The breeching is shown in Fig. 78. 
It comes in as a drop-forging and is 
tested before delivery. 

Operation 1.—Rough-bore and face— 
The work is machined to within 0.1 in. of finished size 
in a vertical mill. 

Operation 2.—Slot outside profile—The shape is 
marked off in the usual way for slotting to size, leav- 
ing an allowance of say 0.1 in. on the projection for 





























BREECH-RING 


FIG. 78. DETAILS OF 
hinge, also the clinometer plane, for finishing after 
building. 

Operation 3.—Plane back of hinge projection—This 
is to finished size. 

Operation 4.—Rough-bore hole for recuperator—In 
radial drill to marked-off size. 

Operation 5.—Mill radius and radius profile—The 
work is done in a horizontal boring and milling machine. 

Operation 6.—Rough-mill hinge—Leave 0.1 in. on 
inside of hinge faces. 


THREADING INTERNALLY 


Operation 7.—Turn and screw internally—The ring 
is of course screwed over the jacket when on the 
howitzer, so these are ordinary lathe operations. The 
thread is assumed to start on the top vertical-center 
line, but in all cases a gage is set to the breech ring 
and the gun jacket screwed to suit this. Thus every 
gun is screwed to suit its own ring. The ring is then 
taken to asurface table and a central vertical line is 
marked to show the top, followed by 

Operation 8.—Dressing the threads, etc.—After this, 
a fitter’s process, the ring is ready to be built on, 
being finished on the gun. When on the gun, the 
clinometer plane and the center lines of the gun are 
marked off. The projection for the hinge is milled to 
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finished size to the marked-off size and to gages, the 
top hinge face being then adjusted by fitters on the 
surface table. The hinge face is a locating position 
for the jig used for milling the pocket for the cam, 
rotating, and for drilling holes for the same, also the 
holes for the hinge pin, piston rod and recuperator rod. 
The work is done in a horizontal boring machine, the 
gun being turned round on the table to suit, leaving 
0.02 in. on the inside faces of the hnige. 


ACCUMULATION OF ERRORS 


This has been satisfactory in practice owing to 
accumulation of slight machining errors. The lower 
inside face of the hinge opening should be adjusted 
when the gun is on the surface table and set square 
by hinge pin; a bar and cutter operated by ratchet 
are used for this purpose. In the same machine the 
pocket for the arc control and clearness for the hinge 
carrier are milled and the holes for securing the breech 
bush and the breech ring. Fig. 79 shows the operation 
of drilling and reaming the holes for the hinge pin, 
the jig being centralized by a plug fitting in the breech 
opening and set by slip gage to the top face of the 
hinge. In the same operation it is usual also to ma- 
chine the inside faces of the hinge opening and cut the 




















FIGS. 79 AND 80. BREECH-RING 


DRILL JIGS 


clearance for the carrier. Fig. 80 shows the boring 
of the recuperator-rod holes; the jig is set as before, 
the slip gage being shown in position at A. 

The tolerances allowed are: 

1. For surfaces in contact —0.002 in. on male dimen- 
sion. For surfaces in contact +0.002 in. on female 
dimension. 

2. For surfaces not in contact —0.002 per inch on 
male dimension but not less than 0.008 in. For surfaces 
not in contact +-0.002 per inch on female dimension 
but not less than 0.008 inch. 
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She Lunch Roomat Balbod 








By R. D. GATEWOOD 


Superintendent Mechanical Division Panama Canal 





The old adage about keeping a man contented 
through his stomach applies to industry as well 
as to the home and has a marked effect on prevent- 
ing labor turnover. The plans shown herewith 
have been worked out at the Panama Canal Zone 
and afford timely suggestions for other localities. 





made in the thousands of plants doing Government 

work in connection with bettering the working con- 
ditions of the employees it might be of interest to 
show in some detail how well the Government has done 
work of this kind for itself in its far-away plant at the 
Balboa shops of the Panama Canal. General Goethals 
and his successor, Col. Chester Harding, U. S. A., have 
always shown that the welfare and comfort of the 
workingman must ever constitute a very important part 
of the design and layout of large engineering projects. 
In this lies one of the secrets of their success as able 
administrators, and nowhere is this more clearly ev- 
idenced than in the design and equipment of the compar- 
atively new lunch room for the American, or so-called 
“gold,” employees at Balboa at the Pacific entrance to 
the, canal. 

The importance,of a clean, well-cooked, noonday meal 
eaten in sanitary surroundings is much greater than 
has heretofore been conceded by the management of 
many plants, and if it be possible to obtain such a meal 
readily and economically in the vicinity of the shops 
so that there remains a portion of the noon-hour for rec- 
reation purposes the production of the afternoon work 
period can be expected to be measurably increased. 


HARMFUL LUNCHES 


One has only to observe the noon-hour proceedings at 
several of our large shipbuilding plants, particularly 
those in the Philadelphia district, to realize how posi- 
tively harmful luncheon must be to many of the em- 
ployees. One sees many hundreds of workmen standing 


E VIEW of the great effort and expenditures to be 


in the dirt and dust of the street or sitting on the curb 
of the gutters eating cold, heavy pie, doughnuts or 
coffee cake, washed down in many cases by cold sarsa- 
parilla or lemon “pop.” They would eat 
good food if it were there, but no provision 
has been made to serve it to them. It will 
be appreciated that arrangements to over- 
come conditions of this kind are even more 
necessary where Anglo-Saxon mechanics 
are required to work in the tropics. 

There are in all about 600 white em- 
ployees at the Balboa shops, about 200 of whom have 
homes provided by the Government in the immediate 
vicinity, many of them within two or three blocks 
from the gates, and these men of course go home to 
lunch. It might be of interest to state here that 
noon hour occurs between 11 a.m. and noon, the hours 
being from 7 to 11 a.m. and from noon to 4 p.m. 

For the remainder of the force there has been provided 
the lunch room shown in the headpiece and in the plan 
view, Fig. 1. From these it will be seen that the entire 
ground floor of the building is used as a restaurant, 
the second floor being used as a pattern shop. The build- 
ing is located about the center of the plant and is 
built entirely of concrete with steel trusses to support 
the roof. Viewed from the front, which faces the main 
street running from the entrance down through the 
shops, it presents a decidedly attractive appearance, hav- 
ing an arched red-tiled roof, neat, green window and 
door sashes and bright copper screening. 

The interior is even more inviting with its high 
ceilings and spacious expanse of spotless vitreous tile 
unbroken by partitions, polished brass railing and 
nickel-plated fittings throughout. The extreme clean- 
liness and generally pleasing view of the interior is 
well shown in the headpiece, and Fig. 2 shows a similar 
view taken about fifteen minutes after whistle blow, 
both of which illustrate the neat individual tables and 
the ample space allowed between them. The total seat- 
ing capacity at one time is 250 men, which could 
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readily be increased to 350. The cubic- 
foot contents of the restaurant are 96,900 
and the cost of the structure was $35,000. 
The average number of men at the noon 
meal is 225 and the average cost per meal 
is 31 cents. All meals are served and the 
tables are usually emptied by 11:45 o’clock. 
The men enter from the 

front and the rear, pass along 
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The menu shown on page 615 is a sample of the articles 
of food and their prices, a comparison of which with 
those of even the cheaper restaurants of New York, such 
as Child’s, Thompson’s, etc., will show not only the ex- 
cellent variety afforded but the very reasonable prices at 
which the canal authorities are able to provide the food. 
It is true that these prices represent virtually no 
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as at a caféteria, at the food 
counter on aluminum trays 
and pass on to the tables. No 
cash is taken over the counter, 
the meal being paid for at the 
point of exit by means of 
tickets in what are commonly 
called “commissary books.” 
Cigars, cigarettes, etc., can 
also be purchased from the a | 
cashier’s counter at the exit. 

The restaurant employs only 
six men, whose monthly wages 
amount to $590, and it is 
operated under the general 
direction of R. K. Morris, the 
Chief Quartermaster of the 
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canal, No food is cooked here, | 
all of its preparation being ’ 
done at the large Balboa res- | 
taurant and transported to the 

shop by truck. The equipment of the room, exclusive of 
the chairs and tables, and the cost thereof is as follows: 
A counter of Burton white enamel finished in silver, 
$4000; steam table, finished with Monel metal (manu- 
factured at Balboa shops), $591; battery of Zahner 





FIG. 2 


INTERIOR, 11:45 A.M FIG. 3. 


coffee urns, manufactured by the Zahner Co., Kansas 
City, Mo., $150; automatic bread-cutting machine, manu- 
factured by Charles J. Vann, New York, $120; dish- 
washing machine, Burton Manufacturing Co., $124. 
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profit, but it must be evident from the foregoing com- 
parison that a hot, nourishing noon meal can be served 
to employees at such reasonable cost that even if there 


be a slight deficit the additional charges to be absorbed 
in the expense of running the plant need not be of a 


LAYOUT OF LUNCH ROOM 
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serious nature. As a matter of fact, as indicated in 
the beginning of this article, in considering the ques- 
tion of profit or loss in the working of a restaurant 
employers should take into account the expenses in- 
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variably incurred in maintaining some sort of a mess- 
room for the staff or a room where facilities are pro- 
vided to warm food brought in by the employees. Also 
it is not at all improbable that there will soon be regula- 
tions and perhaps laws making compulsory the provid- 
ing of restaurant accommodation of some good standard 
in works of any size. 





LUNCHEON Cents 


Vegetable Soup 2 
En.zlish Beef Soup . 7 
Baked Snapper 15 
Scrambled Eggs and Calves’ Brains .. 20 
Half Broiled Chicken 35 
Round Steak and Onions 1 
Pot Roast, Brown Gravy 

Hamburger Roast. . ; ; 1 
Chili Ccn Carne and Rice 1 
Frankfurter and Sauerkraut 1 
Be f Stew with Vegetable ! 


8 

5 

2 

5 

5 

2 

5 

5 

5 

Stewed Carrots ee 5 
Bro’ Potatoes. . . ia Ja diane 5 
Baked Onions wliie 5 
Sauerkraut......... : 5 
Piccalilli, Cucumber, Fruit, Tomato, Potato Beet Salads ian 5 
Alligator Pear Salad : 

6 

0 

5 

0 

5 

5 

t 


Allizator Pears. .... 

Gr en Onions....... 

Cold Sliced Head Cheese 

Cold Sliced Ox Tongue 

Rice Custard, Tapioca Pudding 
Peach in Jelly 

Cocoanut Tarts 


5 Salmon Salad 


-—- ww 


Cup Custard - 
Assorted Rice Cakes 
Papaya 


Tropical Oranges 
Select Apples 


Sliced Pineappk 


VNuw 





The choice is not therefore between the capital ex- 
penditure upon a resaurant or no expenditure whatever, 
but between expenditures in a makeshift, hand-to-mouth 
way for inadequate facilities and expenditure for an 
adequate messroom with facilities for the preparation 
and service of food on a coéperative basis in substitu- 
tion of the wasteful, inefficient and in many instances 
actually harmful practice of individual catering. 


Old Harry Writes to His Uncle 


Dear Uncle: 

I shall have to pass. I used to think I could sit into 
a game, of talk or anything else, and bluff it out with 
the best of ’em, but since reading over the letters 
(pages 68 and 279, 
Vol. 48) of my young 
cousin and namesake 
(whose existence I 
had nearly forgotten) 
I realize that the limit 
is too high. I have 
been knocking around 
machine shops for 30 
years in various ca- 
pacities, from the boy 
who “iled” the shaft- 
ing to superintendent 
of the plant, and have 
never heard in any of 
them the style of ad- 
dress he favors. In- 
deed, I believe his language constitutes an accident haz- 
ard, as even though his big words escaped getting tan- 
gled up in the gears, their author would assuredly get 
ducked in the pond if he were employed around our place. 
I am afraid the young chap is developing into a “ventilat- 
ing engineer” or, as some of our boys say it, “a hot air 
merchant.” 
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The nearest approach to young Harry’s 
line of chatter that I have heard was that 
handled by our “psychological engineer,” 
of whose methods I promised to keep you 
informed. The “late lamented” (he is no 
longer with us) certainly could handle 
some of the most soulful expressions that 
ever broke loose around a machine shop, and could 
hypnotize a monkey-wrench machinist into believing 
that he wasn’t a toolmaker—sometimes. 

I am not fully cognizant of his methods of “separat- 
ing the wheat from the chaff’ in the matter of appli- 
cants for jobs, but I know 
that his preduct contained 
a rather higher percentage 
of substitutes than the 
average run of “war bread.” 

The manner of his leav- 
ing us was the result of an 
error of judgment upon his 
part, and the dark-bordered 
black forms (which the sta- 
tioner finally declined to 
furnish) were not needed. 
At one stage in his “cycle of operations” he would fire at 
the trembling neophyte a string of unrelated (and un- 
meaning) questions and note upon a stop watch the 
elapsed time before the dazed brain of the job seeker 
began to function. The list of questions used was one 
compiled some years ago by a Western college professor 
for testing the general in- 
telligence of mankind and 
contained among others 
the question, “Who was 
Hugo Munsterberg?” Our 
P.E. was one day putting 
through the paces a young 
Canadian recently  re- 
turned from the trenches, 
and everything was pro- 
ceeding smoothly un- 
til the foregoing 
question was pro- 
pounded. After the 
rescue party had gently disengaged the palpitating 
remains of the engineer from the débris of the office 
furniture and order was once more restored the stop 
watch was found to register 0.002 seconds. 

While I of course deprecate anything that tends to 
raise our accident percentage I want to tell you right 
now that there are too darned many “engineers” in 
this country. I have no desire to cast aspersion upon 
the fellows who by long study and hard work combined 
with native intelligence have acquired the right to 
become leaders of men because of having a thorough 
knowledge of the principles of their profession and 
ability to apply them, but there is a large and con- 
stantly growing class of people, too tired to work and 
not quite smart enough to tell somebody else how, who, 
having acquired a smattering of scientific lingo and an- 
nexed sufficient money to purchase a handbook and pay a 
month’s rent in advance for an office (foxy fellows, these 
janitors), hang out a shingle and have become full- 
fledged “consulting engineers,” “service engineers,” 
“efficiency engineers,” etc., until the woods are so full 
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of them that we old guys, who acquired 
along with rudiments of our trade the 
gentle and the somewhat rare accomplish- 
ment of keeping our mouths shut, dare 
not venture an opinion in public lest 
some boob at the other end of a cigarette 
refer to us condescendingly as “worthy 


fellows, invaluable in their CS 
p y om 
iq [== 








way, but hardly competent to 
decide in what manner their 
work should be done.” 

To be sure, a man who has 
spent twenty years or so of 
his life in daily contact with 
lathes, milling machines and 
such can hardly be expected 
to know much about them, as 
he is too close to acquire “per- 
spective” and too busy earn- 
ing a living for a family to 
absorb any “technical knowl- 
edge” (technical knowledge, \ 
my dear uncle, is something that comes out of a book), 
while’ the aforesaid consumer of the combination of 
ragweed, rope yarn and near-tobacco, having nothing 
much to harass his mind, has studied it all out—in a 
correspondence school. 

I once worked under the direction of an engineer who 
signed Ph.D. after his name. I don’t quite know what 
Ph.D. stood for (one of our boys said it should be 
Dd.Ph.), but he could make the prettiest drawing I 
ever saw, and the 
machines built from 
them by ignorant 
mechanics who didn’t 
know any better 
were a delight to the 
mechanical eye (Is 
there such a thing as 
a mechanical eye, 
uncle?), but they all 
possessed one minor 
In one case that I recollect 














fault—they wouldn’t work. 
a new machine that required 18 months to build was 
started up one morning on the work for which it was 
designed, and in fifteen minutes it was so full of chips 
that it had to be taken apart with a pick axe. 

I sincerely hope that our young relative is not going 
to make this kind of an engineer even though he now 


exhibits the symptoms; but as the boy has brains 
(being related to us) and ambition, and possesses an 
analytical mind (the latter to a very marked degree), I 
trust that he will soon realize the futility of applying his 
“mother tongues” to his mechanical problems, but wil: 
learn to work them out accurately, efficiently—and 
silently, like a perfect piece of mechanism. Yours very 
truly, HARRY, SENIOR. 


The Ordnance Department Industrial- 


Education Section 
The Army Ordnance Department announces the 
establishment of an industrial-education section for the 
purpose of increasing productive efforts in the plants 
engaged in the manufacture of ordnance material. 
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The activities of the section are under the direction 
of Maj. F. L. Thompson and Capt. C. R. Dickinson, 
and they are aimed at making known to the individual 
worker, be he employer or employee, that his personal 
efforts will have a direct bearing on winning the war. 
The means employed include posters, booklets, pay- 
envelope stuffers, newspaper publicity, display adver- 
tising, motion pictures, public speakers and exhibits. 
Posters carrying a message of encouragement to the 
worker, tending to inspire greater individual effort, are 
sent out to the manufacturing plants at regular inter- 
vals. Some of these have been remarkably successful, 
notably “Not Just Hats Off to the Flag, but Sleeves 
Up for It,” according to the more than 900 letters 
received by the Ordnance Department regarding it. 


PAY-ENVELOPE STUFFERS 


Booklets and pay-envelope stuffers are used to convey 
inspirational messages to the home and thereby tend to 
increase the morale of the community. An edition of 
2,000,000 of one of the smallest posters ever issued, 
bearing a message to the individual, was distributed 
in a number of cities on Labor Day by means of 
airplanes dropping them over the course of the parade. 

About 1000 plants working on war material now have 
motion-picture rooms and they have been furnished films 
with a distinct appeal to the worker, such as the Gov- 
ernment films “Pershing’s Crusaders” and “America’s 
Answer.” These pictures have proved very successful 
in linking up the work of the man at the lathe with the 
boys at the front. In the same manner speakers, many 
of them foreign soldiers returned from the front, have 
been furnished to meetings of plant employees and 
have given their hearers first-hand information of the 
necessity of speeding up production. 

Advertising and publicity in the newspapers by local 
communities have been advocated and “copy” furnished 
from Washington whenever desired. 

In some instances it has been found desirable to 
encourage public exhibitions of locally made material 
used by the Army as a means of arousing local pride 
and stimulating interest in war work, and exhibitions 
of this kind have been the means of increasing the 
pride of the citizens in their town and in their work. 


CENTRALIZING THE WORK 


In order to centralize the work and afford increased 
service to the various war-work plants, it has been 
decided to appoint a representative of the Industrial 
Education Section in each of the 11 district ordnance 
offices as follows: Bridgeport, Conn., Ralph B. Boas, 
formerly instructor at Brown and Harvard Universities 
and a writer and a lecturer of note; Boston, D. D. 
Cassidy, architect; New York, Maj. J. C. Mitchell, 
U.S.A., formerly president of Etheridge & Co., adver- 
tising agents; Philadelphia, J. W. Watson president of 
the American Bronze Co.; Rochester, N. Y., William H. 
Complice, Rochester Chamber of Commerce; Pittsburgh, 
Charles Yon, Pittsburgh & Lake Erie R.R.; Detroit, 
W. G. Pipp, editor of the Detroit News; Cincinnati, 
Carl M. Jacobs, Jr., vice mayor and former assistant 
city solicitor; Chicago, D. L. Benjamin of Gray & 
Benjamin, advertising agents; St. Louis, Homer Hall, 
assistant district attorney. The representative for the 
Cleveland District has not as yet been appointed. 
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Better Patterns 


By ELLSWORTH SHELDON 


Associate Editor 





To produce satisfactory work the patternmaker 
should not only be an artisan but he should be an 
artist. He should be able to grasp an idea, to 
visualize it and finally cause it to be embodied 
in enduring material through the medium of his 
art. He should be able to see his pattern and 
its product through all the stages to the machined 
and finished article. 





ing attention, in the order enumerated, are utility, 

durability and finish. In other words a pattern 
must first of all be capable of yielding a perfect cast- 
ing, whether but one is wanted or a thousand; second, 
a pattern must be durable, and into this consideration 
enters the question of the number of castings desired; 
that is, it must be sufficiently durable to yield the 
required number, and not durable enough to yield more, 
provided this extra durability entails extra expense; 
thirdly, the question of finish, which is largely bound 


Tinea principal features in pattern work demand- 


———— 

















FIG. 1. LARGE AIR-COMPRESSOR CYLINDER PATTERN 


up with the other two. If a pattern is well and strongly 
made, as it should be in any case to insure the delivery 
of its first casting, little additional finish is necessary, 
that little being desirable only to make the handling 
in and out of the mold easier for the molder when a 
quantity of castings are wanted, and to insure its 
preservation when it is to be constantly used, or is stored 
ever long periods. 

If the pattern is well made there will be no cracks 
and crevices to fill up with putty, no awkward corners 
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to be rounded out with the same material and no blem- 
ishes or roughness to be concealed by paint or varnish. 

The real patternmaker should not only possess al! 
the skill of his brother the cabinetmaker, 
but he should in addition be an expert” 
mechanic, able from the maze of lines be- 
fore him on the drawing to visualize the 
finished product not as it must leave his 
hands but as the completed mechanism 
stands in the shops of its builders ready 
to be set at the work for which it is 
designed. He should possess an intimate knowledge 
of drags and copes, drafts and fillets, cores, clearances 
and finish allowance; be familiar with the physical 























FIG. 2. LOWER PART OF JACKET CORE BOX 


properties of all castable metals and understand their 
action when passing from fluid to solid condition; 
be able to calculate and provide against shrinkage 
strains; should know the difficulties and limitations 
that hedge about the molder and the machinist, and 
in the case of intricate cored work must know just 
how the molder is going to produce a perfect casting in 
iron from a pattern that does not bear sufficient resem- 
blance to it to enable a layman to recognize the relation. 

The machinist gets a casting and with it a blueprint 
upon which he can without difficulty trace the lines of 
the piece before him; the molder has his flasks and a 
pattern which he must put into them and around it 
pack sand in such a manner that the pattern can be 
drawn out without disturbing the sand. Each has a 
definite, concrete thing before him to assist in visualiz- 
ing the work, while the patternmaker has but the lines 
on the drawing, some boards, nails and a pot of glue. 
He must be able to see the required machine part 
mentally ; make the necessary deductions and allowances 
for the molder and the machinist, and then reproduce 
his vision “out of the air,” and do it right. 

While the patternmaker in the large factory with 
its regularly established line of product should possess 
all this knowledge his work is to a considerable degree 
determined by precedent. He knows in advance just 
what the casting is going to be; shrinkage, clearances 
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and such details are a matter of record; 
the style and quality of finish is specified 
on the drawings, and, having learned the 
regular line, he has only routine work 
ahead of him with little to tax his in- 
genuity. On the other hand, the pattern- 
maker in the small jobbing shop is fre- 
quently called upon to make patterns unlike any existing 
thing, quite often from incomplete drawings and in 
some cases ‘no drawings at all, his only guide being a 
more or less vague description accompanied by erratic 
gestures from a would-be inventor who more likely 
than not is without mechanical experience and not im- 
probably with but a very hazy idea of what he desires 
to have accomplished. 

In such cases the paiternmaker’s resource of technical 
knowledge and ingenuity are drawn upon; he becomes 

















BOX FOR INNER CYLINDER 


FIG. 4. CORE 


the real machine designer, perhaps also the real in- 
_ventor, but this is all in a day’s work, and the credit, 
if any, goes to the individual who started him thinking. 

A good example of the successful jobbing shop in 
this line of work is found in the Paramount Pattern 
Works at 207 Center St., New York. Here are to be 
found a number of interesting examples of the better 
class of wooden patterns under construction, which may 
serve to illustrate some of the difficulties with which 
the patternmaker is obliged to contend. 

Some of these are simple patterns requiring for their 
production only skill in the handling of tools and mate- 
rial, patterns that will stand a great deal of handling 
and perhaps abuse in the foundry and maintain for 
long periods their integrity of form and capability of 
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FIG. 3. UPPER PART OF JACKET CORE BOX 
producing large quantities of castings, clean, smooth 
and true to form, while others that may be used but 
once or twice require the exercise of the patternmaker’s 
expert knowledge of the ways and means by which 
molten iron may be made to assume the required form 
with the least possible outlay of time and material 
that will insure certainty of result. 
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FIGS. 5 AND 6. SPECIAL PATTERN WORK 
5—Interior of the jacket core box. Fig. 6—An aluminum 
pattern and wooden mouthpiece 


Fig 
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Figs. 1, 2, 3 and 4 show the pattern and core boxes 
for a large air-compressor cylinder with water jackets. 
This is one of the cases where the necessity for 
elaborate core work and for projections which form 
what is technically called an “undercut” changes the 
appearance of the pattern to such an extent that the 
layman would hardly recognize the casting after seeing 
the pattern. 

Fig. 1 is the pattern with its core prints, bosses and 
connections. This pattern is to be cast in an ordinary 
two-part flask, the parting line being at A. All the 
projections shown on the lower part are removable, 
those parts lying on the table belonging on the back 























FIGS. 7 AND 8 SPECIAL PATTERN WORK 
Fig. 7—Intricate core box. Fig. 8—Small air-compressor pattern 
and core boxes 


side of the pattern as shown in the cut. The flange 
around the base of the pattern is a loose ring made 
in sections of such shape that by taking out the key 
section the ring may be drawn toward the center after 
the main pattern is drawn from the mold. 

As the molder rams the sand around the projecting 
parts he draws out the long wooden dowels which held 
them in place, the parts being now supported by the 
surrounding sand so that when the mold is completed 
and the main pattern drawn the projections are left 
in the mold to be later picked out one by one from the 
central space left by the withdrawal of the main pattern. 
The two parts of the jacket core box are shown in 
Figs. 2 and 3. There are many loose parts on this 
core box also, which will be handled in the same manner 
as in the mold; that is, they will remain in the core 
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when the latter is withdrawn from the 
box, and will be picked out before the 
core is baked. The round parts A in these 
two figures form the space for the inner 
cylinder wall, and after these cores are 
assembled in the mold there will be a cen- 
tral hole through which will pass the 
core to be made in the half box illustrated in Fig. 4. 

Because of the complex nature of the jacket core 
it was necessary to make the core box complete instead 
of following the usual custom of making a half box 
and making in it two half cores to be pasted together. 

The half box shown in Fig. 4 illustrates this latter 
principle. In making one half of the core the boss A 
is left in place as shown, while before making the 
other half it is removed, as the corresponding opening 
appears on but one side of the finished core. The 
same is true of the loose pieces B, one being used 
on the first half and the other on the second, leaving 
but one corresponding channel which, however, extends 
equally on each side ot the dividing line of the core. 




















FIG. 9. PARTING OF AIR-COMPRESSOR PATTERN 


The molder and the patternmaker will at once under- 
stand that these parts represent iron in the finished 
casting, the piece A being a passage or pipe connecting 
the inner cylinder with the outside air, terminating at 
B, Fig. 1. The letter a in Fig. 4 represents a core 
print for placing the core that will make this otherwise 
solid bar of iron a tube. 

At B in Fig. 3 will be noticed a depression in 
the surface of the core box. This depression will leave 
a corresponding depression in the iron which, as this 
is the top of the jacket core, will leave a section of 
very thin iron on top of the jacket. A hole of this 
shape is desired at this point, and instead of making 
a core print and setting a core in the usual way 
this method is adopted to avoid the chance of a pro- 
jecting core crushing the sand when the heavy cope 
is finally lowered into place. The resulting thin wall 
of iron may be easily broken out with a hammer and 
the edges finished with a file. 

Fig. 5 is another view of the jacket core box, the 
letter A representing a tube which is to connect the 
inner cylinder with the outside of the casting in a 
manner similar to the one at A, Fig. 4. In this latter 
case, after the sand has been rammed in the core box, 
the long dowel supporting the piece A is withdrawn 
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from the outside, the core containing the 
piece is taken from the box, when A may 
be withdrawn from the core. In Fig. 6 
A is an aluminum pattern and B the 
wooden master pattern from which it was 
produced. It is the usual practice in pat- 
ternmaking to cast the parts C and D in- 
tegral, which in this case would involve an expensive 
job of hand finishing over the entire upper surface, 
therefore these parts were cast separately as at E 
and F. The main part of the pattern was then finished 





in the lathe in a fraction of the time required for 
hand finishing and the pieces C and D located, riveted 
and soldered in place. 

Fig. 7 shows a rather intricate core box made up 


FIG, 10. 


in several sections. It is shown partly disassembled 
to enable the reader to see how the work was done 
and also to show how the core is removed. 

Another complicated pattern and core box is shown 
in Figs. 8 and 9 for casting the cylinders and cylinder 
head of a small air compressor. The main pattern 
is shown at A, Fig. 8, and the sectional view as it 
aprears on the parting line in Fig. 9. In this view 
it will be seen that the casting is but a thin shell, 
all the area represented by the dark parts of the pattern 
being the cores. The cylinder core half box is shown 
at B, Fig. 8, and the complete box for the cylinder 
head at C. 

The group of patterns shown in Fig. 10 represents the 
general run of work produced in the shop, and is a 
fair sample of the problems upon which the average job- 
bing-shop patternmaker is daily called to exercise his 
skill and resource. 
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Using Women in Cincinnati Shops 


On Sept. 17 a meeting of machinery and other 
manufacturers was held in Cincinnati under the auspices 
of the production division of the Cincinnati office of 
the Army Ordnance Department for the purpose of 
discussing plans for training women in munition work. 

The immediate occasion of the meeting was the visit 
of H. E. Miles, a Government representative, who is 
touring the country for the purpose of securing greater 
public interest in the matter of labor in the plants 
engaged in war work. He declared that there are 
8,000,000 women in the United States capable of per- 
forming war work in munition plants if the record of 
“ngland in this respect were to be approached. 





GROUP OF FINISHED PATTERNS 


E. F. DuBrul of Miller, DuBrul & Peters, Cincinnati 
manufacturers, chairman of a committee formed to in- 
vestigate the question locally, stated that the surface 
of the available supply of labor, especially of women, 
has not yet been scratched. He said that there are 
now about 300 women employed in machine-tool plants 
in Cincinnati, but that only three or four of them have 
established shops to train new workers. 

It was announced that the policy will be established 
in the Cincinnati district, as well as elsewhere, that 
no factory will be allowed to take trained workers 
from other plants, but that each manufacturer will be 
expected to train his own workers, making the estab- 
lishment of a training school in each factory virtually 
compulsory. The release on Dec. 1 of 13,000 brewery 
workers in Ohio, of whom 3000 are in Cincinnati, 
through the closing of the breweries, was referred to 
as offering another source of recruits for war work. 
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By FRANK A. STANLEY 


IV. Various Work 





In this article are some illustrations of special 
cutters, hobs and other tools made and used on a 
repair-ship. Various jobs, such as laying out pipe 
flanges, planing, making metal propeller-blade 
patterns, relining copper cooking kettles and 
bending copper pipe, are also illustrated and de- 
scribed. 





tools that have been mentioned in one of the 

earlier installments; they are now here shown in 
detail. The tool at the right in Fig. 30 is an inserted 
tooth-milling cutter, or facing mill, used generally on 
the horizontal boring and milling machine for squaring 
off castings and other work of various kinds that for 
one reason or another cannot be well handled on the 
lathe or planing machine. 

This inserted tooth-cutting machine was made on 
Loard the ship and has been found very useful. It is 
made up of a cast-iron disk seen in section at A, Fig. 
31, in the edge of which are cut 15 slots 4 in. square 
for tools of the same section, each of the latter being 
secured in place by a pair of setscrews passing through 
a steel ring shrunk on the outside of the body. 

The cutter proper is mounted on a steel shank in the 
manner rcpresented in Fig. 31, where it is shown drawn 
up to a shoulder fit on the shank by a three-pitch thread. 
The shank is a standard taper to fit the boring-mill 
spindle or the spindle of one of the heavy milling ma- 
chines, 

The tool to the left in Fig. 30 is for cutting large 
holes in sheet-metal and thin work generally, and is 
adapted to receive pilots of different sizes. The size 
of the opening cut is varied by adjusting a l-in. square 
cutter bar mounted crosswise in the body of the tool 
and carrying a 4-in. round cutter. 

Among the interesting special tools that are now and 


Te first illustration represents a couple of useful 





then made for repair jobs are various sizes ot hobs 
extreme examples of which are represented by Figs 
32 and 33. The small examples in Fig. 32 are made ir 
sizes according to requirements based on 
special jobs sent to the ship. The large 
hob in Fig. 33 is of unusual size even 
for a plant on shore, for it has a diameter 
of nearly 94 in. and a length of 14 in., 
the teeth having a lead of 24 in. The 
blank for this hob weighed about 300 Ib. 
and was cut from a 10-in. bar of steel 
bored out, threaded and milled with six flutes. It was 
backed off between the threads by a special end mill, the 
spiral milling head being geared up to give a faster lead 
when backing off the right-hand side of the teeth than 
the actual lead of the thread and a correspondingly 























FIG. 30. FACING CUTTER AND SHEET-CUTTING TOOL 


slower lead where backing off the left side of the teeth. 
It was used for hobbing a wormwheel for a crane. 
This wormwheel measured 15.915 in. pitch diameter 
and its outside diameter to the corners of the teeth was 
18.304 in., the width of the face being 5 in. The teeth. 
were 23 in. pitch. 

The wormwheel blank was first gashed in the milling 
machine with a single spur-gear cutter selected to ap- 
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proximate as closely as possible the worm- 
wheel tooth and then the work was trans- 
ferred for hobbing to the horizontal bor- 
ing machine. The spindle and hob were 
rotated by hand for a time, or until the 
hob had established a suitable bearing cut 
in the wheel, after which the remainder 
of the hobbing process was finished by power. 

The wormwheel was set up on the boring-machine 
table on a special fixture with a vertical post to fit 
the bore of the wheel, the post having a nut and collar 
to further steady the wheel, and the latter being ar- 
ranged to rotate on its post but without enough freedom 
to cause chatter. The hob was rotated in a downward 























DETAILS OF FACING CUTTER 


FIG. 31. 


direction and the work further supported against the 
cut by a bearing placed immediately under the section 
operated upon by the hob. 

Figs. 34 and 35 represent parts of an ash ejector. 
The new members which are under way are to replace 
worn-out parts and may be distinguished by the ab- 
sence of bolt holes in the flanges. These parts have 
been placed upon the planing-machine platen for laying 
off the hole centers, and the end view of the pipe sec- 














HORS 


FIG. 32. SMALL 


tion in Fig. 35 shows the method of dealing with such 
work by setting up in V-blocks and fitting a stick across 
the hole to enable a circle to be scribed for the holes 
in the flanges. 

The work in Fig. 36 is the planing of a square length 
of steel to about 4} in. on a side to form a strut for 
some special purpose on board one of the fighting ships. 
_ Following the length-planing operation the piece will 
require the planing of certain cross-slots and openings, 
and considerable drilling will be necessary before it is 
completed. It is one of many special planing and drilling 
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undertakings that turn up day by day and are taken 
eare of in the most feasible manner. 

While the ship has its own pattern shop in a separate 
department, there is considerable metal-pattern work 
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FIG. 33. LARGE HOB 





that is handled by the machine shop. A sample of this 
work is represented in Fig. 37, which shows a pair of 
metal patterns for three-blade propellers for ship 
motor boats. The propellers are cast in the “Vestal’s” 
foundry, and in the course of time many of them are 
required, as there are many motor boats attached to 
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FIGS, 34 AND 35. LAYING OUT ASH-EJECTOR FITTINGS 


the fleet. In running back and forth between the ships 
and the beach when the vessels are in port these heavy 
motor boats occasionally foul their propellers, with the 
result that sometimes a blade or two and even the pro- 
peller is lost. 

One of the interesting features of the foundry on 
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the ship is the propeller molding, of which further men- 
tion will.be made when the details of the foundry are 
described. 

The patterns on the machine-shop bench, Fig. 37, are 
of aluminum and have been sent to the shop to be 
smoothed up and put into shape generally for foundry 
service. They were made by using an old propeller for 
a pattern, this having been slicked up all around and 
coated with a shell of paraffine to build up to the 
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Strictly speaking, the piece in Fig. 38 
is not a pattern, its functions being rather 
those of a mold. It is used as a form for 
the pouring of tin linings in copper kettles 
used in the ship’s galleys. These recep- 
tacles are of various sizes and are heavily 
lined with block tin, and the work of re- 
lining them is very tedious when performed by the 
usual hand process. 
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FIG. 36. 


PLANING 


A STEEL STRUT 


requisite thickness of the regular pattern, which was to 
be cast of aluminum. The result of the foundry work 
was very smooth and neat aluminum castings which 

















FIG. 37. METAL PATTERNS FOR PROPELLERS 


The relining form shown in the illustration covers one- 
quarter of the interior surface of the kettle. It is of 
aluminum, having ribs along the edges 2 in. high which 




















FIGS. 38 AND 39. 


required very little hand finishing to make good patterns. 

Gradually the ship has accumulated a rather complete 
stock of light and durable aluminum patterns for the 
various sizes of propellers used by the different types 
of ship’s boats. The ship also has a number of other 
patterns in wood and metal. The storage of the pat- 
terns furnished another instance of the ability to com- 
press a great amount of material into a limited space— 
a most valuable asset to all concerned. 





ALUMINUM FORM OF RELINING GALLEY KETTLES AND EXAMPLES OF PIPE BENDING 


extend downward to the center of the kettle bottom. 
‘he aluminum form is shown bottom up and ready for 
transfer to the copper shop where the relining is done. 

For use with this relining form, a vertical spider is 
constructed, consisting of a stiff spindle, or upright, 
which is adapted to be placed at the center of the kettle 
and there supported by a series of spider arms in the 
form of threaded rods screwed into hubs fitted to the 
upright. These arms are set out snugly into contact 
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with the interior of the special alumi- 
num form and the interior of the kettle 
at three or four other points so that the 
aluminum shell is held securely in position 
for the running of the tin. 

The metal (block tin) is run in from a 
hand ladle and flows to all points over the 
surface between the vertical ribs of the aluminum form. 
This means that a narrow strip is left between adjacent 
sections, or quarters, as poured, and these channels are 
filled in by hand with the tinning or soldering iron. 

















A RIGHT-ANGLE BEND 


FIG. 40. 


The kettles range up to five or six feet in diameter 
and relining by use of the pouring form greatly re- 
duces the time and labor necessary to do the work by 
the former methods. 

Now that I have touched upon some of the work 
of the copper shop, a few other operations may be men- 
tioned before concluding this iastallment. 

Figs. 39 and 40 are typical of some of the bending 
jobs on piping brought to this department from ships 
of all classes. 

A variety of copper-pipe bends are handled here at 
all times, the work being more or less continuous, for 
of all departments on the repair ship few receive a 
greater diversity of peculiar apparatus to overhaul or 
replace than the pipe and copper shop. 

This department is fitted up with oil heaters, gaso- 
line burners and torches, bending plates and other 
equipment essential to the work. Figs. 39 and 40 are 
illustrations showing how pipe work is brought up to 
given angles and degrees of curvature. Fig. 39 shows 
a pipe with several bends which has been removed from 
its flanges and is to be replaced with a new piece in 
which the curves of the old section will be incorporated. 

The method of shaping the ends so that the flanges 
shall stand at the required angle to each other consists 
first in setting two wooden targets on the deck with their 
faces against the old pipe flanges and then fastening 
the targets to these flanges by bolts, the targets being 
fixed to the deck by braces, as indicated. Then the old 
pipe is removed, and with the flanges fixed on the target 
faces the locations and directions of the ends of the 
new pipe are definitely established. 

The curves of the old pipe are reproduced in the new 
length by bending a piece of }-in. or @-in. rod, Fig. 41, 
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to lie along the top of the pipe and follow its center 
line closely. With this rod gage, or templet, the new 
pipe is shaped correctly and must then enter the flanges 
secured to the target faces. A short length of 6-in. 
pipe is shown so located in its flanges, Fig. 41, that 
the bend between targets is seen to be approximately 
90 degrees. 

PIPE BENDING 


It may be of interest to note that the copper pipe is 
bent here without the use of resin, melted sulphur or 
other material commonly employed in some places for 
filling piping for bends and then melting out upon the 
completion of the work. Here bends of all kinds are made 
without wrinkling the material by the use of fine sand, 
which is poured in carefully and tamped down and 
further settled to fill at all points by rapping the out- 
side of the work. As the bending operation proceeds 
the sand is made to support the interior walls all along 
the length of pipe by lightly tapping the outside of 
the pipe and following the sand down with other sand 
poured in as needed. 

In this way the work is done satisfactorily, and when 
the job is finished the removal of the end plugs permits 
the sand to run out without the delay and anroyance 
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ROD FOR A PIPE BEND 


GAGE 


of melting out a material that had to set and harden 
before the work could be started. 

In addition to work on pipes of all kinds there are 
many babbitting jobs attended to here along with the 
relining of rod brasses, the pouring of various bearings, 
the brazing of broken pipes and the repair of cracked 
sections. There is in frequent use a homemade portable 
oil heater which is drawn about the shop as needed and 
employed for a number of operations where local heat- 
ing must be done in flowing brazing material and other 
purposes. This heater is also found useful in melting 
babbitt and other metal mixtures extensively used in the 
work of the department. 


New York Machine-Tool Industry 
Finances a Small Battle 


A record of $20,092,250 was achieved in the Third 
Liberty Loan by the machinery and tools branch of the 
Rainbow Division, New York. With this amount the 
Government can buy 24 Eagle-class submarine chasers, 
500,000 gas masks, 10 torpedoes, the ammunition for a 
small barrage, one field hospital, one 6-in. naval gun 
for a transport and mess kits for a battalion. 
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The legal aspects of injuries received from fly- 
ing objects are here discussed for the benefit 
of manufacturers in general. It should be of 
considerable value in enabling employers to 
properly plan and safeguard their employees 
as weil as themselves. 





ployees working in machine shops and factories 

are due to flying objects. The danger from 
flying objects in any place of work can be appreciated 
by all, and although measures have been taken to 
guard against them, employees are being injured in 
this manner every day. 

The courts have been called upon to consider the 
subject many times; in fact they have considered the 
subject so often that practically all of the various 
means by which such accidents may occur have been 
passed upon. The rights and duties of the employer 
and of the employee in such cases are now fairly well 
settled. 

As in other discussions of this nature we find fre- 
quent reference to the old common-law defences of 
assumption of risk, contributory negligence and the 
fellow-servant rule. The doctrine of comparative 
negligence seems also to have some standing in this 
class of cases. As I have explained the first three 
theories of defence in previous discussions I will not 
reconsider them here. 


‘ee number of the injuries sustained by em- 


COMPARATIVE NEGLIGENCE 


The doctrine of comparative negligence is of recent 
origin; it had little standing at common law, but has 
grown up through judicial construction and statutory 
enactment. By the term is meant that both parties 
have been found guilty of negligence, but the fault 
of both is placed side by side for the court or the 
jury to say which was guilty of the greater fault. 
Damages are then assessed against that party. An- 
other way of expressing it is that if the employer is 
guilty of negligence in furnishing faulty tools to work 
with, and he shows that the employee was guilty of 
contributory negligence in using them, then the court 
will allow the employer to plead the contributory negli- 
gence of the employee in mitigation of damages. Say 
the negligence of the employer caused damage to the 
extent of $500, but the employer shows that if the 
employee had used the defective tool in the proper 
manner he would have suffered damage only to the 
extent of $100, the judgment will likely be for only 
$100. 

In an Ohio case the plaintiff was injured by a flying 
chip from a casting which was being chipped by other 
employees in obedience to orders from the defending 
employer. The employer proved that the plaintiff was 
guilty of contributory negligence, and the question of 
whether the doctrine of comparative negligence had 
been abolished by the Ohio factory act was brought 
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Injury From Flying Objects 


By CHESLA C. SHERLOCK 








‘up. The employer also tried to raise the common-law 
defence of assumption of risk, but the court held that 
an employee could not be held to assume the risk of a 
negligent act of a fellow servant performed in obedience 
to the direct command of the employer. On the ques- 
tion of contributory negligence the court held that the 
Ohio act does not wholly abolish contributory negligence 
as a commcn-law defence, but removes it only where 
plaintiff’s negligence has been slight compared with 
the defendant’s, letting it stand where the plaintiff’s 
negligence has been as great or greater than defendant’s. 

In a Maine case the plaintiff claimed that he had 
been furnished a defective cold chisel, and while cut- 
ting an iron pipe a piece of the chisel flew into his 
eye. In the lower court he was permitted to recover 
a verdict of $2000 damages, but the Appellate Court 
set aside this verdict on the ground that the 
danger to be apprehended from flying bits 
of steel from the point of the cold chisel 
when held against an iron surface and 
struck hard with a 7-lb. hammer was so 
obvious that an employee of experience in 
the use of steel tools must be held to have 
appreciated the danger, even against his testimony to 
the contrary. It will be noticed that the doctrine of 
assumption of risk was applied here. 

In an Illinois case, however, practically the opposite 
opinion was handed down by the court. The defendant 
had supplied the plaintiff with six or seven chisels 
to be used in his werk. The plaintiff attempted to 
use one of them with the result that a piece flew out 
of the chisel and lodged in his eye, destroying the 
sight. He was allowed to recover the sum of $1500 
damages. The Supreme Court held that the evidence 
warranted the finding that the piece of steel came from 
the chisel and that the defendant was bound to use 
reasonable care in furnishing safe tools. Not only that, 
but the court permitted the admission of expert 
testimony to show what caus<d the chisel to break. 

The courts are very strict in cases where it is shown 
that the employer has furnished tools to a workman 
without inspecting them or determining whether they 
are up to the standard ordinarily set for the tools 
used by the workman. In a federal case it was shown 
that the foreman had supplied a workman with a chisel 
which he had found and had not taken the trouble to 
inspect, although it was his duty to do so. The court 
permitted the employee to recover damages and over- 
ruled all efforts on the part of the employer to have 
the verdict set aside. 

This matter of inspection is very clearly set out in 
a Texas case, where an iron and steel worker, in con- 
junction with another employee, was instructed by his 
foreman to cut off the head of a rivet. He was fur- 
nished with an iron maul and a steel cutter, and while 
holding the cutter, which was being struck by his fel- 
low employee, pieces of splinters or slivers of steel 
broken off the head of the cutter struck him in the 
eye, destroying his sight. A judgment was ren- 
dered in favor of the injured workman, the court 































































ae finding that the defendants were negligent 
1SeYOUR j in furnishing the workman with an unsafe 
Sisl@)em} cutter and that such negligence was the 
Week| proximate cause of the injury; that the 
AMERICAN?) risk of such defective tool was not as- 
| sumed, and that he was guilty of no con- 
tributory negligence. The court said: “No 
duty of inspection of the tools furnished by the master 
rests upon the servant, and he assumes no risk of their 
defective condition unless he knows of the defects, 
or the defects are so obvious as to charge him with 
knowledge of them and of the danger incident to their 
use. This rule is not limited in its application to complex 
instrumentalities, but applies to simple tools in ordinary 
use under many and varying circumstances.” 

A Missouri case casts a slightly different light upon 
the same proposition. A blacksmith of 35 years’ experi- 
ence was directed by his foreman to cut or chip rivet 
heads from plates fastened to a steel beam. After 
striking the chisel the plaintiff felt a pain in his eye. 
He was removed to the hospital where it was found that 
a small piece of metal had lodged in his eyeball, causing 
him to lose the sight of the eye, and considerably 
weakening his other eye. The court denied him damages 
on the ground that it was his duty to take care of 
the tools and that there was no evidence that the piece 
of metal lodging in his eye came from the chisel or 
that the chisel was defective. 

In a Michigan case the plaintiff was sharpening a 
chisel over an emery wheel when a particle of steel 
dust lodged in his eye, causing the loss of sight. “The 
negligence relied upon was the failure of defendant 
to equip the emery wheel with a fan or blower to 
carry away the dust or particles, as required by Acts 
1909, No. 285.” The court held that the phrase “of 
every description” appearing in the statute in the clause 
“wheels or emery belts of every description” referred 
as well to wheels as to belts. The question of whether 
the failure of the plaintiff to wear goggles was con- 
tributory negligence was held to be a question for the 
jury to determine. 
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A RHODE ISLAND CASE 


In a Rhode Island case the plaintiff was injured by 
being struck in the back by a hammer which his helper 
was using. It was shown that the plaintiff was ex- 
perienced in the use of the drill and sledge, but that 
he had complained of the helper that had been assigned 
to him and that he had asked for another one. The 
evidence disclosed the fact that the plaintiff was holding 
the drill while his helper was using the sledge. The 
plaintiff, however, instead of holding the drill in the 
proper manner, turned his back on the helper and held 
the drill between his legs, the drill projecting out to 
a point behind his back. In striking the drill, a glanc- 
ing blow resulted in the plaintiff being struck in the 
back, causing severe injuries. The court refused to 
allow the plaintiff damages on the ground that he was 
guilty of contributory negligence in handling the drill. 

In a federal case it was shown that the plaintiff 
was injured by a defective hammer, which flew off the 
handle, striking the plaintiff and causing him to fall 
from one story in a building to another. The court 
allowed the plaintiff to recover damages, saying that 
it was the duty of the master to furnish the plaintiff 
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with safe tools with which to work and that this duty 
had been violated. It was also shown that the employee 
repairing the hammer had made the handle too pointed 
so that it was loose and readily flew off. The court 
said that this employee stood in the place of the master 
and it made no difference whether he had negligently 
repaired the hammer or not. 

In a Massachusetts case the plaintiff was using a 
riveting machine when the plug of the petcock flew 
out, striking him in the eye and causing the loss of 
sight. The court found that a defective petcock had 
been used and that the plaintiff had used due care, 
but said that the question of negligence and assumption 
of risk were for the jury to determine. 

In a Missouri case the plaintiff had been instructed 
by the defendant’s foreman to use a file and a hammer 
in chipping out a piece of concrete. The result was 
that a piece of the file struck the plaintiff in the eye. 
The court held that the file, on account of its temper, 
was not a reasonably safe tool for the work the fore- 
man directed to be done with it and the defendant was 
negligent in not furnishing reasonably safe tools. 


AN ARKANSAS CASE 


In an Arkansas case the plaintiff was employed as 
a polisher of tool handles, which were polished by 
holding them over a belt covered with sand glued to 
the belt. In stooping over to pick up a tool the 
plaintiff was struck in the eyes by flying sand, causing 
severe injuries to them. The court held that the plain- 
tiff could not be held to have assumed the risk and 
that the question of whether or not the flying sand 
constituted negligence was for the jury to determine. 

In a North Carolina case the plaintiff was repairing 
a pipe-cutting machine. While changing the dies he 
attempted to hammer one with a hammer supplied him 
by the defendants with the result that a flying chip 
struck him in the eye, causing loss of sight. It was 
shown that the hammer was of highly tempered and 
hardened steel and the die with which he was working 
was of the same metal. It was alleged that the 
defendants should have supplied the plaintiff with a 
hammer of soft metal for this work, which they failed 
to do. It was also shown that the room in which the 
plaintiff was working was poorly lighted so that he 
could not see what he was doing unless he got his face 
close to the die. The court held that the poor lighting 
was an element in the negligence of furnishing defec- 
tive and improper tools with which to work. 

In a Wisconsin case the plaintiff was employed in 
the machine shop of a spring and axle manufacturer, 
and was directed to work at a machine known as a 
“spring trimmer.” While so engaged one of the knives 
fell from the machine to the floor where it struck a 
small piece of steel, causing the same to fly into the 
plaintiff’s eye with the consequent loss of his sight. 
The court held that the evidence warranted a finding 
for the plaintiff, as it was shown that the knife had 
been placed on the machine by the plaintiff’s foreman 
and that its fall was the proximate cause of the injury. 
A verdict of $2500 was affirmed. 

In another federal case the plaintiff was employed 
te operate a facing cutter, an appliance used on a 
boring machine or lathe. Such facing was done by a re- 
volving cutter bar in a slot in which was securely seated 
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the wedge-shaped facing cutter. The slot in the bar 
the plaint:ff uscd h-d bccome so enlarged that the 
facing cutter wculd not cut true. The plaintiff com- 
plained a number of times of this defect to his foreman, 
who stated that new bars were being made, and directed 
him to mak2 the best use he could of the old cutter in 
the meanwhile, keeping it wedged in placed by striking 
it with a hammer. In follow:ng these instructions a 
piece of steel struck the plaintiff in the eye and injured 
him. It was found that the chipping of the steel 
was a natural consequence of a failure to provide 
reasonably safe 
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Making Machinists to Order 
By MILEs C. SMITH 


While walking along a row of busy ma- 
chines in the modern shop one’s attention 
is arrested by the many classes of men 
represented by the workers. Practically 
all of the various fields of activity have 
their representatives, and the number 
of employees who have grown up in the business in 
which they are now engaged or even in kindred lines 

are few indeed. 
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Making a machin- 





tocls and appli- 
ances and a ver- 
dict was rendered 
for plaintiff. In 
cases where acci- 
dents are likely to 


Lest We Forget to Do Our Part 


ist in a couple of 
weeks’ time is by 
no means rare in 
these days when 
the problem that 


happen, even in 
spite of the mas- 
ter’s care in sup- 
plying the best 
tools and appli- 
ances, and the em- 
ployee knows that 
such things are 
apt to happen, the 
court will apply 
the doctrine of as- 
sumption of risk 
and deny recov- 
ery to the injured 
workman. This is 
illustrated in a 
case where the 
plaintiff was em- 
ployed in a saw- 
mill in sawing 
boards. While so 
doing, a board 
flew back and 
struck him. It 
was shown that 
the plaintiff knew 
the danger of 
“flybacks” and 
what to do in case 
of them. On this 
showing the court 
found that the 
plaintiff had as- 


HEY say, who come back from Over There, that at 

night the troubled earth between the lines is car- 
peted with pain. They say that death rides whistling in 
every wind and that the very mists are charged with 
awful torment. 

They say that of all things spent and squandered there 
young human life is held least dear. It is not the pleasant- 
est prospect for those of us who yet can feel upon our lips 
the pressure of our mothers’ good-bye kiss. * * * 

But, bless God, our love of life is not so prized as :ove 
of right! In this renaissance of our country’s valor we 
who will edge the wedge of her assault make calm accept- 
ance of its hazards. ~For us the steel-swept trench, the 
stiffening cold, weariness, hardship, worse. For you 
for whom we go, you millions safe at home — what for 
you? “ee 

We shall need food. We shall need care. We shall 
need clothes .for our bodies and weapons for our hands. 
We shall need terribly and without failure supplies and 
equipment in a stream that is constant and never ending. 

From you who are our source and reliance, who are the 
heart and hope of that humanity for which we smite and 
strive, must come these things. 


(Signed) Citizen Soldier No. 258, 
——th District, National Draft Army. 
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confronts the em- 
ployer is how to 
make the best of 
what material is 
at hand. As an 
instance I will 
cite the case of a 
clerk who had 
never before seen 
the inside of''a 
machine shop but 
who in less than 
30 working days 
was getting max- 
imum production 
from four tools 
on a double-car- 
riage lathe with 
an assurance that 
many men who 
had been at the 
business for years 
might with ad- 
vantage seek to 
emulate. A deal 
of credit is due 
the man to be 
sure, but as this 
sort of thing is 
common there 
must be some 
credit due the 





sumed the risk in engaging himself to do this work and 
that he could not hold his employer therefor. 

Where the safety of the person and being of the 
employee depend upon the tool or appliance the doc- 
trine of assumption of risk cannot be applied, as the 
courts are too jealous of the employer’s duty to furnish 
reasonably safe tools and appliances to permit such a 
practice to arise. It should be kept in mind at all times 
that it is incumbent upon the employee to show at 
all times a clear case against the employer before he 
can recover. Not only must he show that the employcr 
was guilty of negligence in furnishing the tools or 
appliances, but that such negligence caused the injury 
complained of. A mere showing of a negligence on the 
part of the employer, which has only a slight or casual 
connection to the injury, will.not. be sufficient. 


system under which the man worked, for no in- 
structors are cmployed in this particular shop and no 
tutelage is given aside from the foreman’s orders and 
instructions. 

The system under which this man and many others 
are being instructed is very simple and effective, at least 
it has so proved in the machining of heavy forgings. 
It requires no hired instructors and places no hardship 
on experienced operators or thcir foreman. It is a 
system of self teaching by observation, with just 
enough verbal instruction to keep the learners out of 
trouble. 

A new man is put on as a helper with an experienced 
operator, and for the first few days his duties will be 
principally to oil, wipe and watch. Next he is given 
the privilege of getting tools from the toolroom and 
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shown how to touch them up when neces- 
sary on an emery wheel. At this stage 
he begins setting tools in the machines, 
tightening them up in the toolposts, and 
is given some instruction in putting the 
work in the machines. A3 soon as the 
student grasps the situation and appears 
to understand what it is all about he is put with 
an experienced operator on a double-carriage lathe 
and is allowed te set the cut on one carriage under 
the watchful eye of the experienced man. From then 
on it is a matter of but a few days before he is able to 
handle a single-carriage lathe. When he becomes 
proficient on this he is given a double-carriage lathe 
and the chance to b:come an instructor 
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his time to the men, going from machine to machine, 
telling them how best to take advantage of their work. 
I firmly believe that a man who is working on a lathe, 
for instance, and has no conception of how the machine 
is put together, will never be able to get out the quality 
and quantity of work that is accomplishcd by the man 
who is familiar with every shaft and gear. That is why 
we always make a practice of having the operator of a 
machine assist the repair man in case repairs are nec- 
essary. If an operator forgets to oil a bearing and it 
runs hot he will be more sure to remember the next 
time if he has the opportunity to see and is required 

to remedy the result of his negligence. 
It may seem to some that we are taking an unwar- 
rantable amount of trouble with these 





himself. 

Of course these men are by no means 
all-around machinists, but they are 
lathe operators, and for the most part 
they are good ones too—not of the same 
class as those turned out by the usual 
shell shop with its system of instruc- 
tors, for these men are at all times im- 
pressed with the necessity for careful 
workmanship rather than speed; the 
production comes automatically. By 
this method the men are instructed 
while they are earning and the regular 
operators are given the advantage of 
excellent helpers to assist them in their 


production. I have spoken only of lathe 
operators, but the same system is used 
on all machines and has been equally 
successful on planing machines and bor- 
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process workers and that the time spent 
in the second training could be put to 
better advantage by keeping the men 
at what they can do and let well enough 
alone; yet we are doing something for 
humanity by teaching these fellows who 
have left their various occupations and 
entered a new field enough of the busi- 
ness they have taken up, so that after 
the guns and shells are all made and 
business again goes back to its old 
stand they will be in a position to earn 
a livelihood and not be out in the world 
with nothing at all to turn to. 

Some have come to us for the reputed 
high wage, some on account of the 
“work or fight” order, and a few 
through patriotism. We try to treat 
them all alike so that when the boys 














ing mills. Our work is by no means 
through when the student has become a fairly good, or 
even efficient, operator; in fact the man’s training has 


only begun. He must not be lIcft at the point where 
he is capable of performing but one kind of operation, 
for we might need him somewhere else and we would 
not have the time to give him a course of instruction. 

He has been told and shown how; he must also be told 
and shown why. This is the phase of a beginner’s in- 
struction, which results in success or failure directly 
dependent upon. his own ability. A few are utter fail- 
ures, but the percentage of these is sufficiently small to 
warrant taking the chance. This second course con- 
tinues through the period of the man’s employment 
and in fact must continue through the rest of his life 
if he follows the same line of work. I firmly believe 
that for the average plant a single-process worker is 
the most e:-pensive man on the payroll no matter how 
small his wages may _ be. 

A point that I have found to be of the utmost benefit 
in, teaching men to becom: mechanics. is to give them 
reasons—reasons for everything. It does not require a 
great deal of time to.stop to explain why a man has got 
into trouble, and if he has had remarkable success show 
him why he has attaincd it. We are all busy, but we 
all had to learn, and every time that we explain some- 
thing, to. another we are not only boosting him but we 
are boosting ourselves as well; he may go us one better 
and giv? us an opportunity to learn something too. 
I have seen a machine shop specded up 50 per cent. in 
production by one man giving less than two hours of 


they have been working to support come 
back they may follow their own inclination as to 
whether they shall go back to the old lines of business 
or continue in the new. They must feel in either case 
that they are better prepared should there be another 
occasion for them to lend their aid for the welfare of 
the world. 

The old-time system of apprenticeship is going out 
—a most regrettable fact, but true—therefore it is up to 
all cf us to m:et the emergency by doing our best to 
surround ourselves with capable men trained in some 
other way. The old system of hiring as helpers those 
unfit for better positions should die out too. The only 
solution of the problem is the war-time solution, namely, 
made-to-order mechanics, the best of which must fill the 
shoes of the depleted quota of old-time apprentice- 
schooled machinists. 

Right here I must admit that experience has proved 
that the fellow who has come into our business from 
some other line shows more interest in his work and 
in every way promises to be the man for dependability 
and production in the future. Give me 10 young men 
who have made headway in any calling and in two 
months’ time or less I will show you seven if not ten 
capable, hard-working machine operators, and in two 
years I will have at least five fairly good all-around 
machinists. 

There is but one secret to the whole system, and that 
is the death of the old-school method of “Do it this way 
because I told you to,” and the birth of the new, “There 
is a reason for everything; use your head.” 
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New French Regulations Regarding 
Machine Tools 


The French Ministry of Armament and 
War Material, consisting of the Prime 
Minister, the Minister of War, the Min- 
ister.of Commerce, Industry, Posts and 
Telegraph, Ocean Transportation and 
Merchant Marine, and the Minister of 
Finance, has decreed the following rules: 

Article I. Under the designation “Machine Tools and 
Small Tools” the following are subject to the under- 
mentioned regulations: (1) Machine tools as under- 
stood under No. 525 of the customs general tariff; (2) 
mechanical material generally used in construction fac- 
tories to the exclusion of machines generating force; 
(3) for wholesale, only, the tools included under No. 537 
of the customs general tariff, as well as hoists, screw 
jacks, lifting jacks and small standard winches (sales 
other than wholesale will be dealt with in a further 
regulation). 

Article II. Private individuals must not in future 
make purchases abroad of machine tools and small tools. 
Such orders are centralized by the machine-tool Consor- 
tium, 15 bis Rue de Marignan, Paris, which is under the 
control of the Ministry of Armament and the Ministry 
of Commerce, and it alone is authorized to make the 
said purchases, supplying in turn private individuals 
in the following conditions set forth below. 

Article III.. Consequently, the sources from which 
machine tools and small tools can be obtained are the 
following: (a) French builders, (b) intermediaries 
authorized, (c) the machine-tool Consortium. 

Article IV. Machine tools and small tools are obtained 
from one of these sources in virtue of an authorization 
delivered by the Central Service of Authorizations 
(Service Central des Autorizations, known as the 
S. C. A.) of the Ministry of Armament, 136 Avénue 
des Champs Elysées, namely: (a) Authorization to 
manufacture: for purchases made from French build- 
ers; (b) authorization to purchase: for purchases made 
from authorized intermediaries: (c) authorization to 
deliver: for goods supplied by the machine-tool Consor- 
tium. 

Article V. The applications for Authorizations a, b 
and c, indicated in the foregoing, are drawn up in 
four copies by the client on his usual order form. 
Except in the case of authorizations to deliver by the 
Consortium they show the net-price terms applicable to 
the buyer. The latter himself submits his request, with 
the advice—setting forth the reasons for the advice— 
of the competent local authority, and sends it himself 
direct with this advice to the Service Central des 
Autorizations. 

Article VI. The S. C. A. passes upon each application 
for authorization and notifies the applicant direct of 
its decision. by means of a copy bearing the mention 
“Authorized” or “Refused.” 

Article VII,,For the authorizations to manufacture 
(supplies by the French builders) and for the authoriza- 
tions to purchase (supplies by the French interme- 
diaries) the authorizations thus delivered is the sole 
document required, but it is necessary and sufficient to 
obtain from the supplied the delivery of machine tools 
and small tools ordered. 
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Article VIII. As far as deliveries by the Consortium 
are concerned, in order to respect as far as possible the 
technical and commercial wishes of the applicants the 
modus operandi is as follows: (a) Provided with the 
authorization to deliver given to him by the S. C. A. 
the client himself negotiates direct with the builder 
he has selected or with his exclusive agent, but stipu- 
lating that his order will be commercially and definitely 
valid only after it has passed by the general organiza- 
tion of production connected with the Ministry of 
Armament and by the intermediary of the French Mis- 
sion; (b) after agreement with the builder the buyer 
himself draws up the particulars of the order to be 
used by the Consortium for the placing of his order. 
This order must be made out in four copies on a form 
issued by the Consortium. However, in the case of the 
United States two additional copies in English are neces- 
sary; the client attaches thereto the authorization to 
deliver to him by the S. C. A., as set forth in Article 
VI, and sends the whole of the documents to the Consor- 
tium. At the same time he pays an installment equal 
to the amount that the Consortium itself has to pay 
with a minimum of 25 per cent. of the value of the 
order. 

Article IX. The Consortium will operate as follows: 
It enters the orders, classifies them by country or 
origin and submits these orders to the O. G. P. (ma- 
chine-tool office). The latter passes upon them in accord 
with the Consortium and turns them over to the mis- 
sions concerned; it attaches thereto in particular the 
particulars of the order furnished by the buyers in 
accordance with Paragraph B of Article VIII. 

Article X. If when orders are being passed upon 
some particular order is refused, due to difficulties of 
manufacture, freight, priority, etc., the Consortium will 
immediately advise the buyer, returning to him the 
amount paid, unless the said order can be accepted for 
a later list. With regard to accepted orders the Con- 
sortium will advise their definite acceptance by means 
of an import permit delivered by the S. C. A. on the 
instructions of the machine-tool office of the O. G. P. 
without the buyer having to make it out. 


THE IMPORT PERMIT 


This import permit is the only document required, 
but it is necessary and sufficient to obtain on arrival 
the delivery of the machine and small tools ordered. 
The payment of the remainder of the order as well as 
an amount sufficient to cover the expenses of importa- 
tion will be required by the Consortium as and when 
payments are made to the manufacturer; bankers 
guarantees may be required for this purpose at the time 
the import permit is issued. 

Machine tools and small tools ordered will on arrival 
in France be held at the disposal of the party for 
whom they are intended upon showing at the customs 
the import permit made out at the same time as the 
customs declaration. The party for whom the goods 
are intended will have to reimburse the Consortium for 
its portion of the importation expenses and will also 
have to pay the duty; he will himself have to attend 
to all customs and other formalities. 

Article XI. Machine tools and small tools are sold by 
the Consortium at the cost price c.i.f. French port, plus 
2 per cent. to cover general expenses and the interest 
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at 6 per cent. on the capital. This per- 
centage may be revised later on. 

Article XII. Aplications to the Consor- 
tium for machine tools can only be made 
by the following: (1) Manufacturers 
themselves using these machines; (2) 
authorized intermediaries. The iavter must 
sell these maca‘..e tools and small tools direct to the 
manufacturers who are to use them, and their prices 
c.i.f. French port cannot in any case exceed by more 
than 18 per cent. the delivery price invoiced to them by 
the Consortium. This margin of 18 per cent. covers 
all interest on capital, general expenses, risks and 
profits. The custom charges, landing charges and trans- 
portation expenses are defrayed by the buyer. When a 
d.scount or allowance is made direct by the builder to 
the intermediary the latter must reduce by that amount 
the authorized margin of 18 per cent. If, exceptionally, 
several intermediaries take part in the transaction they 
must divide the margin of 18 per cent. between them, 
as this percentage cannot in any case be exceeded. 

Article XIII. The sale price of material of French 
manufacture cannot in any case exceed by more than 
18 per cent. the manufactured-cost price; the manufac- 
tured-cost price is itself equal to the cost of manufacture 
in French factories, plus a net profit to the builder, 
which must not exceed by more than 10 per cent. the 
manufactured-cost price. The sale price thus calculated 
is applicable whatever may be the method of selling; 
that is to say whether the sale is made direct by the 
manufacturer or through an authorized intermediary. 
In the latter case the manufacturer and intermediary 
divide the maximum margin of 18 per cent. 

Article XIV. Any infringement of the above rules 
either by buyers or sellers will be followed by adminis- 
trative sanctions which may include the cuppression of 
all authorizations and exclusion from all state con- 
tracts, and this apart from judicial sanctions. 

(Signed) LOUCHEUR, 
Minister of Armament and War Material. 
CLEMENCEAU, 
Prime Minister and Minister of War. 
CLEMENTEL, 
Minister of Commerce, Industry, Post and Telegraphy, 
Maritime Transportation and Merchant Marine. 
L. L. Kuorts, 
Minister of Finance. 





Paris, Aug. 1, 1918. 


The Machine-Tool Consortium 


The Consortium, while official and closely regulated 
by the French government, is strictly a commercial 
body, the members of which advance pro rata the neces- 
sary capital to carry out its purpose. Their remunera- 
tion is to be 6 per cent. of the money invested. The 
function of this organization is that of sole purchasing 
agent for machine tools in foreign countries, for which 
service it will charge 2 per cent. The operation of the 
Consortium is as follows: 

First—The Consortium has decreed that no importer 
of machine tools in France may sell or offer for sale 
any machinery for which it does not have an exclusive 
agency. All importers are asked to file with the Con- 
sortium a list of such agencies together with a ‘copy of 
the agency contract. 
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Second—A customer in France desires to buy a ma- 
chine. He goes to the procurement department cf the 
government and receives authorization to buy such a 
machine. 

Third—After receiving authorization to buy, he goes 
to the various machine-tool houses in France, obtains 
prices, deliveries, etc., after which he decides with whom 
he desires to place his order. 

Fourth—He places his order say with a certain 
dealer. The dealer takes this order to the Consortium, 
agrees to pay it 2 per cent. for placing the order in 
America, and pays 25 per cent. in advance on the cost 
of the machine. 

Fifth—The Consortium checks the price at which the 
machine has been sold against price lists that have been 
supplied by the United States Government. (The United 
States Government has supplied the Consortium with 
bottom prices of all the principal machine tools made 
in America.) 

Sixth-—-The Consortium places the order through the 
French High Commission in Washington. 

Seventh—The French High Commission places the 
order direct with the factory after being O.-Kd by 
the War Industries Board and the Steel Conservation 
Committee. 

Eighth—The factory accepts the order, ships the 
goods and the French Iligh Commission undertakes to 
deliver these goods to France on the established freight 
rate of $60 a ton, places an extra percentage of 5 per 
cent. for the goods that go to Havre and 10 per cent. 
for those that go to Bordeaux. 

Ninth—The machine is shipped to France and the 
Consortium determines the actual laid-down value of 
it in France. 

Tenth—The dealer is notified of the laid-down value 
and is allowed to bill to the customer at said laid-down 
value, plus Consortium charge ‘to help cover expenses. 

Eleventh—The dealer then collects from the customer 
and pays the Consortium the remainder of the cost that 
it has advanced. 


Foundry and Machine-Shop. Managers 


Meet in Pittsburgh 

Several hundred foundry men and machine-shop man- 
agers from western Pennsylvania, West Virginia and 
eastern Maryland met at the Chamber of Commerce in 
Pittsburgh, Penn., on Sept. 11, to discuss plans for fill- 
ing the order from the Ordnance Department for 
33,000,000 semisteel shells. A-number of ordnance 
officers were at the meeting and spoke on the construc- 
tion of semistee] shells, and they were called upon to 
answer many technical questions put ‘te-them by the 
manufacturers regarding the filling of the immense 
order, which comprises 24,000,000 6- and -8-in. semi- 
steel shells and 9,000,000 4.7-in. sizes. 

All of these are for prompt delivery,:and the War 
Resources Committee is attempting to mobilize all the 
plants of the district that can make any contribution 
whatever to the filling of the order. A committee of 
five leading manufacturers in Pittsburgh was appointed 
to take charge of the mobilizing of the different plants 
and to whom the manufacturers can” report. Small 
machine shops will be used in map en wae of the 
larger plants. 
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What is Germany Preparing to Do Afterthe War? 





Every man in the machine-tool building and using 
industries is vitally interested in this question. 
After-the-war plans must be started now, and this 
outline of Germany’s postwar plans, as prepared 
by the Guaranty Trust Co. of New York, will aid 
in the intelligent preparation of our own course 
of action, 





confessions of her own lIcaders, that Germany 

precipitated the present war in order to establish 
an empire sufficiently extensive and equipped to em- 
ploy all the talents of her people and to make the 
rest of the world merely tributary to her wealth and 
greatness. From that ideal the rulers of Germany have 
never permitte@ their thoughts to wander. In the course 
of the last four years they have been forced to believe 
that their original method of attaining it would pos- 
sibly have to be modified, but the idea of economic 
domination, based upon the primitive and absolutely 
false theory of self-sufficiency, is still the very heart 
and core of their thought and aspirations. 


1 3 


|: IS the belief of the world, confirmed by the 


GERMANY'Ss IDEAL 


Almost from the day the war began the supporters 
of this theory, and these include the political and busi- 
ness hierarchies, have centered their attention upon the 
problem of so preparing the political, economic and 
social structure of Germany as to make the attainment 
of their ideal possible no matter what the result of 
this war. The existence of such an ideal, however 
abhorrent it may be to other nations, however deter- 
mined they may be to thwart it, is of incalculable advan- 
tage to those who are working on reconstruction plans. 
It gives an assertive cast to their analysis of the neces- 
sities and the possibilities of the future. It centralizes 
schemes involving widely separated and diverse phases 
of the same general problem. /s an ideal of a kind 
which can be invested with a patriotic significance 
in minds properly prepared for any governmental’ no- 
tions, however bizarre, it is especially useful, to those 
who expect to benefit most from it, as a smother for 
all individual enterprise. either of business or politics 
which run counter to the purposes of the German rulers. 

Therefore these rulers and guiding spirits in industry 
and finance have estimated the succeeding changes of 
the last few years altogether in terms of what oppor- 
tunities they offer to create a situation out of which 
German economic domination will grow with syllogistic 
inevitableness. But they are not trying merely to create 
a favorable situation, they are trying also to get ready 
an economic organization which will operate with equal 
efficiency toward the attainment of their ideal whether 
the situation created by military, political, economic 
and social influences is favorable to their hopes or 
distinctly hostile. ‘They are drawing their arrange- 
ments with sufficient breadth to cover any eventuality 
and so elastic ‘as to admit readily of expansion or 
contraction according to circumstances. 

Whatever ‘preparatiors Germany may make or how 


resourceful soever her people may be, her captains of 
industry, th> financiers, the shipowners, whoever in all 
the emp-re formerly drew credit and profit from the 
standing of that country in the commercial 
world, must reflect bitterly upon the fact 
that all the future has been darkened be- 
cause her rulers were not content with or- 
derly, natural processes, but must needs 
in the vulgar pride of their military 
strength seek to establish economic dom- 
ination by force of arms. That fundamental 
error of judgment will stand forth forever as the turning 
point in the history of a great nation. Germany could 
have had all she hoped for in the way of wealth and 
position had she continued for even another decade the 
methods that have characterized her policy for the last 
40 years, but she chose war. For four years now the 
world has been realizing steadily what the German pur- 
pose was; how it was being accomplished, and what 
its final attainment would mean. It is that realization 
that Germany must reckon with. It is a barrier not to 
be overcome by peace treaties or considerations of in- 
dividual advantage. The world has been completely 
disillusioned. It cannot be imposed upon again. 

The l.ast that Germany hopes for is a geographical 
position not worse than she occupied at the beginning 
of the war. Whatever the protestations of her states- 
men regarding indemnities or new territory which they 
declare is necessary to her reéstablishment on a peace 
basis, a study of the policies followed so far and those 
mapp<d out for the future indicates the probability 
that Germany, even without such aids, can get back to 
a normal national life just as quickly and with more 
profit to herself than any other warring European 
country, providing always that her analysis of the feel- 
ings and purposes of her neighbors is correct. Th2 
word “necessity” is almost a fetish with the Teuton, 
and it has become the basis of his philosophy of the 
future as well as his excuse for the past. 
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PURPOSES OF DESTRUCTION 


Many of the things done by Germany during the war, 
which other nations have denounced as of insignificant 
military importance, disclose themselves during a care- 
ful reading of Germany’s after-war preparations as 
merely a part of her gen-ral plan of national rehabilita- 
tion. For example, there is reason to believe that neu- 
tral ships not engaged in traffic to or from a belligerent 
country hav2 been destroyed not only because of the 
danger of their supplanting German ships in certain 
routes, but also, and more especially, to reduce the sum 
total of world tonnage and thereby increase the pro- 
portionate share of it which Germany will have when 
the war ends. If Germany can reduce the total of 
world tonnage to a point where at the conclusion of the 
war every available ship w:ll be necessary for the dis- 
tribution of needed products to and from her present 
enemies and their colonial possessions, German ships 
will be able to concentrate on neutral countries or even 
to revive transportation to enemy countries whose neces- 
sities are so great as to dull the edge of thzir resentment. 
And: other nations’ lack of ships comb:ned with Ger- 

















many’s geographical position will be con- 
ducive to that enormous expansion of 
business with Belgium, Norway, Sweden, 
Finland, Poland, Russia, Ukrania, Rouma- 
nia, Serbia, Albania, Montenegro, and even 
France and Italy, upon which the German 
economic prophets look as the foundation 
for the gradual building up of industrial and commercial 
supremacy. 

The systematic stripping of such of these adjacent 
countries as have been conquered by the Central Powers 
and their allies is the initial step in a long and carefully 
devised process. Every possible source of wealth in 
these countrics has been destroyed or, where absolute 
destruction was impossible, ruined, not to serve any 
present military purpose or as the result of blind, mad 
hatred, but in accordance with the plan of creating 
there a necessity for goods so great as to compel the 
welcoming of German products. According to the calcu- 
lations of the Germans their own needs and the- lack 
of ships will operate to curtail the abilities of her 
present enemies to do much for the denuded countries 
adjacent to the Central Powers. Her estimate of the 
character and purposes of America, Great Britain, 
France and Japan is that when relieved of the burdens 
of war these countries will turn immediately to the 
revival of business with their own rich colonies or 
neighbors and leave Belgium, Poland, Russia, Roumania, 
Serbia, Albania and Montenegro to regain their feet 
as best they can. Having stripped these countries of 
their wealth and having left them but slender means 
of creating it, Germany feels that she has prepared an 
excellent dumping ground for the vast quantities of 
cheap manufactures which she is organizing her in- 
dustries and her distributing machinery to produce and 
market. So certain are her leaders of their opportunity 
in this direction that they affirm that Italy may be 
counted with the other immediately prospective buyers 
because position and the long custom of her people 
make Germany her natural source of both raw and 
finished materials. 
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HER AGENTS THERE 


Germany has no idea that those representatives she 
is now establishing in the conquered territories will be 
forced to leave when peace is concluded. Those who 
are supervising the collection of materials and the de- 
struction of agricultural, industrial, commercial and 
financial sources of wealth are keeping accurate account 
of every item. The survey of vandalism is a necessary 
preliminary to selling back cheap substitutes for what 
is taken. It will be of incalculable advantage to the 
German producers. Having on the ground the men who 
supervised the creation of the necessity they will have 
field agents for a selling campaign with whose intimate 
knowledge of prospects no other trader could hope to 
compete even if the neglect of these countries after the 
war by their present friends is not quite so complete 
as the German economic philosophers believe it will be. 
As for payment German exporters can wait. They are 
more concerned with reéstablishing a custom of inter- 
trading than they are with immediate remuneration. 
None of these countries is entirely destroyed. If they 
can get the raw materials and machinery they will 
soon have cxchangeable values. The soil is as produc- 
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tive as ever. The mines have been wastefully exploited, 
but not exhausted. There will be an abundance of 
labor. 

By so using these adjacent countries—and the scheme, 
according to its exponents, will work almost equally 
well whether political ownership remains with Germany 
or not—several very vital purposes will be accomplished. 
The profits will be considerable, but not nearly so im- 
portant as will be the securing of a market for the long 
future. If necessity can force Belgium to buy from 
Germany or Serbia from Austria, then time will allay 
all commercial animosity. The war and all its horrors 
will be a memory within a decade. Bitterness does not 
thrive upon prosperity. Germany believes that in these 
now resentful enemy lands she can firmly establish her 
economic supremacy long before the general process 
uf readjustment throughout the world is finished. While 
she is dumping without competition into these countries 
her industrial and trading machinery will be adjusting 
itself to circumstances elsewhere as they develop. It 
is expected that many neutral countries will resume the 
commercial relations with Germany that were inter- 
rupted by the war. They will do so because they like 
to do business with Germany, or because they are 
dissatisfied with the new relationships established dur- 
ing the last few years, or because America, Great 
Britain, France, Italy and Japan fail for one reason 
or another to continue fostering ‘those relationships. 
In any event the German exporters fecl that there will 
be many opportunities for them in neutral countries. 
However curtailed this foreign trade may be because 
of lost custom, prejudice or lack of the raw materials 
for manufacture the Germans are satisfied that the 
normal demand for their products will ultimately assert 
itself, and that meanwhile such trade as they have, 
coupled with what they hope to gain from the restora- 
tion of Europe, will serve to keep their labor and 
capital employed until the period of untrammeled ex- 
pansion arrives. 


BARGAINING FACTORS 


While willing and prepared to bide their time if they 
must until the years or growing needs allay the feeling 
against them, the Germans believe that their bitterest 
present enemy waits only for the peace proclamation 
to begin a revival of prewar trade. They have been 
told by those responsible for the war and for the recon- 
struction plans that Germany’s enemies are in sore need 
of potash, chemicals, dyes, medicines, surgical instru- 
ments and other peculiarly German products. That 
being an accurate representation of the situation, as 
they see it, Germany will be able to bargain for the 
cotton, hides, wool, copper, wood, iron ore, rubber, oils, 
tin and other raw materials which she must have be- 
fore her industries can fully return to a normal basis. 
Her statesmen believe that when the terms of peace 
are drawn they will include provision for at least 
some raw materials. Obtaining some, they believe that 
with the substitutes developed since the war began they 
will be able to go along for a considerable period with- 
out ruining their chances for business revival after the 
force of possible boycotts and other restrictive measures 
has expended itself. 

It should be said that this is the darkest view of 
the future possible to the German economists. It is 
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not paraded to the world. It is disclosed only when 
one scrutinizes the possibilities of the vast machinery 
that is being organized in Germany to meet conditions 
after the war. Those who are working upon the plans 
have considered the very reck bottom of their country’s 
chances. What they are prepared for, however, is very 
different from what thcy expect. They expect to go 
into the peace conference with political and military 
control unquestionably established, where continuing 
possession would be a long step toward attainment of 
economic domination or~where their position would be 
so patently menacing to the security of rival nations 
that a bargain could be struck under which immediate 
resumption of commerce with all parts of the world 
would be possible. Should the parts of Russia, for 
example, now dominated by the Germans continue to 
be held, Germany would have there a source of raw 
materials combined with a market for finished products 
that would increase considerably the demands she is 
likely to make for offsets to her potash, chemicals, dyes, 
drugs, surgical instruments.and other distinctive pro- 
ductions. She desires to resume full commercial rela- 
tions with the rest of the world, and it is a fundamental 
feature of her economic strategy that the rest of the 
world will make concessions and tend to forget in direct 
proportion to the resources, whether of raw-material 
production or buying power, of the territory which is 
possessed or dominated. by~Germany at the-time~peace 
negotiations begin. 

Germany’s preparations for peace are conceived on 
such a large scale and run to such details of manage- 
ment that it is impossible here to do more than in- 
dicate their general features. This article aims to 
explain what is believed to be the central principle of 
Germany’s effort to accomplish economic domination of 
the world despite her military failure. If the peace 
terms leave her free to obtain by peaceful methods that 
control of the industrial and commercial processes of 
her neighbors which she thought it possible at first to 
accomplish by force of arms she will be forced to wait 
for the larger opportunity. She is prepared to do that. 


PERFECTION OF DETAILS ~ 


If measures are taken by the Entente Allies to finance 
the reconstruction of Belgium, France, Russia, Rou- 
mania, Serbia and the other countries and to supply 
them with materials in a way that will make it impos- 
sible for Germany to profit by her denudation of them 
Germany will, according to her view, be able to resume 
her trade with other countries just the same. Her 
belief is that her present enemies will be unable to re- 
habilitate Europe themselves and the rest of the world 
act one and the Same time; that somewhere will appear 
an opportunity for the German ship and the German 
product. She is prepared to throw the full weight of 
her commercial organization in the direction that offers 
the least resistance. 

Upon first approaching the problem of reconstruction 
the German leaders visualized two distinct periods— 
the period of transition to a peace basis and the period 
of industrial and commercial expansion which would 
follow. An organization was therefore created to han le 
all economic questions pertaining to the transition 
pericd, but its functions have now been absorbed by 
the Imperial Department of Economic Affairs. Curiously 
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enough there had never been a Department 
of Commerce in the imperial administra- 
tion, commercial matters having been in 
charge of the Ministry of the Interior. 
The war brought a realization of the need 
of such a department and the Interior 
Department was divided. The extent of 
the powers and duties of the new Imperial Department 
of Economic Affairs is indicated as follows in a report 
of our own Department of Commerce: 








DUTIES OF THE DEPARTMENT 


“The. new department is to take charge of matters 
of social or commercial policy, matters affecting the 
welfare of the working classes, commerce and shipping, 
as well as economic questions affecting agriculture and 
industry. According to the Deutcher Reichsanzeiger 
of Nov. 5, 1917, the jurisdiction of the department in 
matters of commerce embraces questions of commercial 
policy, commercial treaties, war economic measures (in- 
cluding retaliation), the economic aspects of the tariff 
and taxation, the economic aspects of mobilization and 
demobilization, insurance, corporations, banks, stock 
exchanges, exhibitions and matters concerning condi- 
tions of production at home and abroad, general statis- 
tics, statistics of the trade with foreign countries, and 
weights and measures. The department will also be 
ir charge of matters affecting” marine and fhland 
shipping, including the mail-steamer services and the 
administration of the Kaiser Wilhelm Canal; war dam- 
ages suffered by shipping; also marine and in- 
land fisheries.” 


DISSATISFACTION MANIFESTED 


There is not available a complete and detailed exposi- 
tion of how the Imperial Department of Economic 
Affairs has been organized to deal with each of the 
questions which it is handling. There is sufficient in- 
formation, however, to indicate that it has been done 
with customary German thoroughness. From time to 
time the findings of various committees or bureaus are 
revealed. 

The discussion of them evidences in certain quarters a 
disposition to rebel against the application of autocratic 
methods to fields of activity where individual enterprise 
has brought success and national repute. Notwith- 
standing these protests the principle seems to be well 
established that all branches of business must consent 
to a very great degree of state control. The public 
mind is being soothed toward it by representations of 
the impossibility of doing justice to all otherwise. The 
point that is agitating many foresighted persons in Ger- 
many is the seeming probability that the great overlords 
of business, in coéperation with the ruling classes, will 
not only grind still farther down the utterly poor, but 
also will create conditions that will force many of the 
middle classes who have had to go into the army or 
turn to temporary occupations because of war conditions 
to join the ranks of those who work for hire. Wholly 
aside from the personal interests of these men there 
are some in Germany who see danger to the future 
of their country in the lack of a great middle class 
of substantial citizens who are neither rich nor poor 
but who always coustitute the bulwarks of any eco- 
nomic society. 
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There are now 5000 stars in the service flag of 
the Ford Motor Co. Among those represented in 
the flag are more than 400 repair men who are 
now serving in France as a unit. 


Make This a Glorious Fourth 


When the war began Germany practically con- 
trolled the world’s supply of potash. New potash fields 
have not only been developed in America, but a way has 
been found to take it from the flue dust of cement 
works, and today America is independentaof the German 
potash supply for all time. 


Buy Liberty Bonds 


Eighteen enlisted men under orders for duty were 
transported by air route for the first time in the 
history of this country on Sept. 17. The men were 
ordered to report at the United States School of Military 
Aeronautics, University of Illinois, and were taken from 
Chanute Field, Rantoul, Ill, in airplanes in formation 
of three, four and five ships piloted by officers. 


Make This a Glorious Fourth 


Motion-picture-machine manufacturers are to go on 
a war basis of curtailment in the variety of the sizes 
of lenses, production of lighter machines, ana sub- 
stitutes where possible for brass, alui.inum, steel and 
iron under a conservation program which has been 
worked out at conferences between the manufacturers 
and the conservation division of the War Industries 
Board. 

Buy Liberty Bonds 


The one millionth American rifle was completed by 
the Eddystone plant of the Midvale Steel and Ordnance 
Co. on Sept. 16, just one year after the first United 
States rifle was turned out by the plant. Referring to 
the output of modified-Enfield rifles to be used by the 
American forces in Europe, Acting Secretary of War 
Crowell announced that the plant is about two months 
ahead of its first delivery. 


Make This a Glorious Fourth 


American troops both here and overseas continue to 
establish good health records. For the two-months’ 
period ended Aug. 31 the combined reports of the Amer- 
ican Expeditionary Forces and all troops stationed in 
the United States show an annual death rate for disease 
of 2.18 per 1000—a fraction more than two men per 
1000 a year. The annual death rate for disease of 
men of military age in civil life is 6.7 per 1000. 


Buy Liberty Bonds 


American soldiers in hospitals in this country who 
are sufficiently recovered from their wounds to make 
Liberty Loan speeches have been turned over to the 
Treasury Department for use in the present campaign, 
according to an announcement by Acting Secretary 
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of War Crowell. No soldic: wow in France will 
be sent to this country as was done in the 
last loan when “Pershing’s Fifty” were utilized. 
Also, in connection with the loan campaign, the 
Women’s Liberty Loan Committee has machinery 
set in motion which will occupy the time of 
850,000 workers. “Back the Boys in France!” 
is the committee’s slogan. 


Make This a Glorious Fourth 


Owing to the present acute shortage of steel all 
bureaus, corps and departments of the War Department 
will at once take steps to economize in the purchase 
and use of this material. The purchase of, or contract- 
ing for, steel furniture, beds, tables, chairs, containers, 
filing cabinets and safes is forbidden, unless it can be 
clearly shown that it is necessary that these articles 
be steel and that no other material or article will answer 
the purpose. 

Buy Liberty Bonds 


The Medical Research Board of the Division of Mili- 
tary Aeronautics has found a substitute for glass for 
aviators’ goggles made of thin sheets, not glass, but 
which can be used as such. This substance has been 
on th? market for some time, but the company which 
makes it has not heretofore been able to cast it in the 
right strength and thickness suitable for goggles. The 
substance is hard and noninflammable and insures prac- 
tically a nonshatterable lens for the protection of the 
pilot’s eyes. 

Make This a Glorious Fourth 


Hereafter permits to carry out of the United States 
photographs, prints or other reproductions of plans or 
specifications of shipyards, ways, drydocks or ships or 
of their parts or equipment will not be granted or 
authorized by the United States Shipping Board Emer- 
gency Fleet Corporation except to officials or repre- 
sentatives of the United States. The Secretary of the 
Treasury has been requested to issue orders to the 
collectors of the various ports to confiscate any such 
plans or specifications found in the possession of per- 
sons leaving this country. 


Buy Liberty Bonds 


A. Mitchell Palmer, Alien Property Custodian, sold 
the Orenstein-Arthur Koppel Co. at public auction on 
Sept. 12 in front of the main office building of the 
company’s plant at Koppel, Penn., to N. A. Chamber- 
lain, auditor of the Pressed Steel Car Co., for $1,312,- 
000. This concern was the first of the large German- 
owned corporations taken over by Mr. Palmer to be 
placed on the auction block. The proceeds are to be 
invested in Liberty bonds. The plant at Koppel con- 
sists of an erecting shop, machine shop, forge shop, car 
shop, woodworking shop, track shop, power building, 
works office building and central office building. 
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The National Screw Thread Commission 


The commission for the standardization of screw 
threads authorized by Congress in accordance with an 
act of the House of Representatives, No. 10852, was 
formally appointed by the Secretary of Commerce on 
Sept. 21. 

As stated in the bill the duties of the commission 
are to ascertain and establish standards for screw 
threads, which shall be submitted to the Secretary of 
War, the Secretary of the Navy and the Secretary of 
Commerce for their approval. These standards, when 
approved, shall be adopted and used in the manufac- 
turing plants ‘under the control of the War and Navy 
departments and so far as practicable in all specifica- 
tions for screw threads in proposals for manufactured 
articles, parts or materials to be used under the direc- 
tion of these departments. It is also intended by the 
bill that the Secretary of Commerce shall promulgate 
such standards for use by the public and publish the 
same as a public document. 

A meeting of the commission was held in Washington, 
D. C., on Sept. 23 and 24, arid a tentative program 
was outlined. 

Hearings on topics relating to the standardization of 
screw threads will be held at New York, Dayton, Detroit, 
Washington and other places as may be advisable. The 
hearings will be for the purpose of obtaining data and 
views from manufacturers and users of screw-thread 
products. With this information the work of the com- 
mission will be greatly facilitated. The first hearing 
will be held on Oct. 7 at 10 a.m. in the Engineering 
Societies Building, 29 West 39th St., New York, at which 
certain ‘restricted screw-thread subjects will be dis- 
cussed. 

Manufacturers and users of screw-thread products, 
and others ‘are invited to attend, and those desiring 
to be present should submit their intention in writing, 
together with a statement covering the points they 
wish to bring to the attention of the commission. The 
program will consist of discussions on the important 
subjects presented and will be strictly limited to the 
topics mentioned. The following questions will be given 
consideration: 

1. As a national standard, is there any objection to 
the continuation of the U. S. Standard system of thread 
diameters and pitches for general use in practically its 
present shape? 

2. As a national standard, is there any objection to 
the adoption of the S. A. E. system of diameters and 
pitches of fine threads? 

3. As a national standard, to what extent could the 
A. S. M. E. system of standard machine screws be 
adopted ? 

4. There seems to be a general feeling that in stand- 
ardization we should make it possible to cover several 
classes of work, and there has been suggested a mini- 
mum of four classes of fits to provide for different 
grades of work ranging from reasonably wrench-tight 
fits to very loose fits. Would such a classification, in- 
cluding at least four classes, be sufficient for all grades 
of work enccuntered in the various systems of threads 
previously mentioned, or would a classification including 
more than four classes be required? 

5. Is there any objection to adopting the “standard- 
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hole” practice for screw threads; that is, 
the practice of making all the taps for any 
particular thread of one basic size and 
securing the required fit by changing the 
diameter of the screw or male threaded 
work which is to be assembled with the 
nut that has been cut by the basic tap. 

The organization of the commission as authorized by 
Congress includes Dr. Stratton, Director of the Bureau 
of Standards, chairman; representatives of the U. S. 
Army, Col. E. C. Peck and Maj. O. B. Zimmerman; 
representatives of the U. S. Navy, Commander S. M. 
Robinson and Commander E. J. Marquart; representa- 
tives of the A. S. M. E., James Hartness and F. O. 
Wells; representatives of the S. A. E., E. H. Ehrman 
and H. T. Herr. 

The commission has been divided into four com- 
mittees, namely: 

Pitches, Systems and Form of Thread—F. O. Wells, 
Commander S. M. Robinson, E. H. Ehrman, H. T. Herr, 
and H. W. Bearce, secretary. 

Tolerances and Classification—James Hartness, E. H. 
Ehrman, E. C. Peck and H. L. Van Keuren. secretary. 

Nomenclature and Terminology—F. O. Wells, Com- 
mander E. J. Marquart, Maj. O. B. Zimmerman and 
Robert Lacy, secretary. 

Gages and Methods of Test—Col. E. C. Peck, James 
Hartness, Commander E. J. Marquart and H. L. Van 
Keuren, secretary. 

Associated with the commission are the following 
men. H. W. Bearce, general secretary; H. L. Van 
Keuren, executive secretary, and Robert Lacy, assistant 
secretary. 

Communications for the attention of the commission 
should be addressed to the National Screen Thread 
Commission, in care of the Bureau of Standards, Wash- 
ington, D. C. 


1S YOUR4 


SHOP | 
F 100% 2 
PAVIERICAN®: 


ean Bie whe 


ee 





The Issuance of War-Industries Badges 


The Department of Labor as far back as May, 1917, 
began considering some form of insignia for the em- 
ployees of plants engaged on Government contracts which 
would show to the public that the person wearing the 
insignia was doing his bit, at least to some extent, the 
same as the man wearing a uniform. 

The following rules and regulations concerning these 
badges have been drawn up by C. T. Clayton, director 
of training and dilution of labor of the Department of 
Labor, and they have been approved by practically all 
of the employers and employees. While the officers of 
the American Federation of Labor have approved these 
rules and regulations, the organization has not had an 
opportunity as yet to give its approval. 

These rules and regulations have also been presented 
to President Wilson for his approval and a request that 
he write a pledge of loyalty which will be given to every 
candidate for the war-industries badge. The matter 
now awaits the approval of the President, after which 
it will be given the widest publicity. 

This is the statement issued: 


For the present it is proposed to limit the badges to civil- 
ian workers in industries, a substantial proportion of whese 
output is directly or indirectly required by the United States 
Government or the Allied governments, and to industries 
certified by a competent Government agency as essential ; 








636 





on and in those industries only concerns actually 
1S YOUR working cn Government or essential work to 

j a substantial degree shall be eligible. Wher- 
‘ NS) 516) 5 ever from the mixed nature of the work or 
for any other reason a question shall arise 
as to whether the industry or the individual 
is entitled to the badge the decision shall rest 
with the director of the Industrial Insignia 
Service. 

Service divisions associating the workers engaged in par- 
ticular classes cf general production have been established 
as follows: Mining, war industries, shipbuilding and ship 
repairs. Other divisions will be established as need arises. 

Each candidate for the badge upon enrolling wili be given 
a copy of his pledge cf loyalty upon a card, which the can- 
didate will sign and the enrolling officer will countersign. 
The pledge will also be placed upon the enrollment sheets. 
At enrollment a description of the candidate’s occupation, 
employment and nationality will be made out and a copy 
sent to the director. 

The standards of attendance and hours entitling a worker 
to wear the badge will be 100 per cent. of the established 
wcrking hours per month, less absence for customary vaca- 
tion, sickness or other unavoidable cause. Candidates will 
be invested with the nambered base cf the badge, and at 
the end cf four months’ service each candidate properly 
adjudged to have complied with the standards will be 
awarded the primary disk. Upon the expiration of each 
further period of four months’ service a new disk indicat- 
ing the additional service will be sunstituted for the origi- 
nal disk forming the center of the badge. On instituting the 
badge in a plant workers who satisfy the administrative 
officers that they have complied with the rules for four 
—— cr more shall be awarded the full badge imme- 

iately. 

For local administration there will be an enrolling com- 
mittee of not less than three at each plant, one of whom 
will be a person having authority in the corporation to re 
resent the employer. The rest cf the committee will 
elected by the employees, one for each shop or department. 
The chairman of the committee shall be nominated by the 
members cf the committee subject to approval and oa 
ment by the Secretary of Labor. The powers and duties 
of the committee will be to enroll candidates for the war- 
industries badge; to ascertain the cause of absences or 
shortened working hours of any war worker who fails to 
work the prescribed periods cr to produce either in quality 
or quantity his fair proportion of output, and to decide to 
whom badges and indicia of service shall be awarded. 

The names of candidates whom the committee thinks 
worthy to have the badge or succeeding indicia and to be 
submitted to the employer before public announcement to 
g.ve the employer and opportunity to object to any name 
and to discuss the matter with the committee. In case of 
disagreement the final settlement will be referred to the 
director with a written statement of the facts. 

Each candidate on enrolling will be entitled to the be- 
ginners’ badge, which shall consist of the pin-and-bar 
foundation cf the badge without the indicative medallion, 
but bearing up-n it the serial number assigned the possessor 
for use during the war, the badge and all indicia to become 
his property thereafter if not forfeited for cause before 
the close of hostilities. 

Candidates will also receive a card containing their 
name, address and other identifying information and a 
copy of the pledge, which must be signed by him and counter- 
signed by the enrolling officer. Candidates will be required 
to furnish a photograph 1% x 1 in. mounted on the card. 
On the termination of each month’s service the card shall 
be presented to the committee for indorsement. 

A worker permanently disubled in service will receive a 
special disk, to be placed upon his badge, indicating the 
fact and being a public acknowledgment of his service and 
honors. 

Whenever a worker desires to leave his employment for 
any cause he shall surrender his badge to the committee. 
If he satisfies the committee that he has taken up war work 
e'sewhere the committee will grant him a transfer card 
directed to the local committee at the new establishment; 
and upon presentation to that committee they will advise 
the first committee which will redeliver the bcdge to the 
war worker through the committee at the new establish- 
ment. If the war worker has no new job in view the com- 
mittee at the establishment he is leaving will give him a 
transfer card directed to the nearest office of the United 
States Employment Service. Such card will entitle him to 
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special assistance in securing cther employment in war 
work. 


On placing the worker the examiner in charge of 
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the Employment Service office will notify the committee, 
or the worker may apply through the committee at the 
new establishment, which shall notify the committee at the 
original establishment; and if the new employment has been 
takcn up withcut unreascnable delay in the judgment of 
the committee transfer of the surrendered badge shall be 
made and notice sent the director. 

The war-industries badge will not be awarded to boys be- 
tween the ages of 16 and 20 years in localities where the 
Boys’ Wcrking Reserve training system is in operation. In 
establishments having members of that organization the 
committee will award the boys’ working reserve badge to 
beys within the prescribed ages instead of the war-indus- 
tries badge, and they will be expected to become members 
of the Boys’ Working Reserve and conform -to its rules re- 
gard ng industrial education as a part of their qualification 
for their badge. 

When they have earned the boys’ working reserve badge 
they may on attaining the proper age be awarded the war- 
industries badge in addition to the boys’ working reserve 
badge, and such badge shall be given with indicia to in- 
dicate the full period cf service pcrformed, including serv- 
ice to carn the boys’ working reserve badge. 

The Government does not obligate itself to replace a lost 
badge or medallion. Should a holder lose one he can only 
obtain another as a new worker. Persons -who may find a 
lost badge are requested to return it to the nearest local 
committee, which will forward it to the director to be re- 
turned to the person to whom it was first awarded, thrcugh 
his local committee. The badge is the property of the Gov- 
ernment and not for sale at any price, nor can it be given 
to anyone exc2pt upon an award duly made by a regularly 
constituted committee or upon special award by the director 
upon sufficient evidence justifying such action. The bad 
will remain the property of the Government, protected > 
the sanctions regarding unlawful conversion of Govern- 
ment property, until the close of the war. If declared by a 
local ccmmittee to-be*forfeited, and the sentence is not re- 
versed by the director, the holder must return his badge 
to the committee for cancellation. If a worker quits his 
job he shall return the badge to the local committee. The 
emp_oyer is requested to assist the committee by taking up 
badges when he pays off war workers leaving employ- 
ment. 

Appeal on any matter connected with badges may be made 
by any party to the director. 


Larger Milling-Machine Cutter 
Keys Needed 
By GEORGE WESTBROOK 


As a suggestion for increased efficiency may I ask 
why the keyways in standard cutters for milling ma- 
chines are still the same as they were 25 years ago? 
The keys and keyways remain just as they were when 
I learned my trade, but both speeds and feeds have 
been increased at a tremendous rate. 

We no longer nibble away at the metal, but bite it off 
in real, man-sized chips, and in so doing we shear or 
strip keys in arbors and tear out keyways in the cutters 
in some cases. Why not revise our key and keyway 
sizes to accord with modern conditions? 


Keep the Freight Cars Moving 


G. E. Merryweather, chief of the Machine Tool 
Section of the War Industries Board, has sent the 
following item for publication, which it is believed will 
be a help to the machine-tool trade: 

“The Railroad Administration calls attention to the 
fact that between now and cold weather, with its 
inevitable effect upon the movement of freight, the 
greatest possible tonnage should be moved, the utmost 
expedition should be insisted upon in the unloading of 
cars, and everything done to avoid a repetition of the 
vicissitudes of last winter.” 
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Save Waste Paper, but Don’t Waste 
Paper 


HE War Industries Board has appealed to the busi- 

ness press to exert its influence to bring about econ- 
omies in the use of paper in all forms by the trades and 
industries of the country. 

Paper is essential and everyone must save it. 
It has been placed on the priority list only on con- 
dition that all waste be eliminated and every economy 
be practiced. By doing this the Government will use 
its best efforts to provide sufficient paper for strictly 
needful purposes, but nothing more. Every distributor, 
converter or user of paper is notified that the continu- 
ance of his supply depends upon the strict observance 
of the rulings of the War Industries Board, one of 
which is that paper must not be wasted. Failure to 
comply with this requirement will lead to the withdrawal 
of priority privileges, without which the supply cannot 
be maintained. 

The Government’s requirements for all kinds of paper 
are increasing rapidly and must be supplied. Paper 
making requires a large amount of fuel that is essential 
for war purposes. A pound of paper wasted represents 
from 1 to 3 lb. of coal wasted. Paper contains valuabie 
chemicals necessary for war purposes. Economy in 
its use will release a large quantity of these materials 
for making ammunition and poisonous gas. Paper 
making requires labor and capital, both of which are 
needed in war service. Paper making requires trans- 
portation space. Economy in the use of paper will re- 
lease thousands of freight cars for war purposes. 
Greater care in the purchase and use of paper will 
save money. Your savings will help finance the war. 
The strictest economy in the use of paper will prevent 
} shortage. 

Sulphur is used in the manufacture of practically all 
kinds of paper. It is used in the form 
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But all the world knows that one of its bases is sulphur. 
There are but two sulphur mines in this country, one 
in. Louisiana and the other in Texas. In every sheet 
of paper that is made there is a certain amount of 
sulphur. We have for years been wasting our paper. 
There is not enough sulphur available to make all of 
the gas we want in carrying on our fighting against 
the inhuman Huns and to also make the usual amount 
of paper. We can get along with at least one-quarter 
less paper than we now use. 

Every time you economize in paper, every time you 
do without a sheet of letter paper or a sheet of wrap- 
ping paper or paper bags—every sort of paper in fact— 
you are saving just so much sulphur for our Govern- 
ment to put into war gas. The more of this powerful 
gas we have at the battle front the more of our boys’ 
lives wa will save and the quicker we will win the final 
victory. 

Do not waste a scrap of paper. Do not use any paper 
unless it is absolutely necessary. In this manner every- 
one, from the smallest child to the oldest person, can 
help win the war. 


The Value of the Advertising Pages 
of Technical Journals 


LTHOUGH most readers of the American Ma- 
chinist, or any other technical periodical, realize the 
value of the information contained in its advertising as 
well as its reading pages there are a few who still fail 
to grasp the full value of both sections of the paper. 
Several things should be considered in this connection. 
Among them are that none of the operations described 
in the reading pages could be performed without the 
machines and tools mentioned in the advertising col- 
umns, and that without the income from the advertising 
pages it would be necessary to charge about four times 
as much as is now done for the reading 





of SO, or sulphur dioxide. Early in 
the war the Germans with fiendish 
delight invented poison gas and killed 
many British and French soldiers. Ger- 
man newspapers said: “We are the 
greatest chemists in the world. We will 
win the war with our science.” It be- 
came necessary for the Allies to use gas 
to even up matters. ; 
Not long after we got into the war 
our chemists beat the German chemists 
at their cwn game. Our chemists have 
made gases that are far superior to the 
German-made brand. Not long ago we 
put 500 Germans out of the fighting 
with one dose of our new gas. German 
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pages. But there is another and more 
important reason. The advertising 
pages present a cyclopedia of the most 
modern machine equipment, together 
with much valuable information con- 
cerning the kinds of work which can be 
handled to advantage and the best ways 
of doing it. They are a liberal educa- 
tion in themselves, and no one who de- 
sires to keep himself informed about 
modern shop equipment can afford to 
neglect them each week. No one who is 
responsible for results in the shop can 
do his best work or can become informed 
of the latest machine developments and 
methods without keeping closely in 
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neither can exist without the other. 





unable to find out how to make it. 
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SHOP EQUIPMENT NEWS 


Dauber-Kratsch Radial Drilling Ma- 


chines with Swinging Tables 


An addition has recently been made to 
the line of high-speed, sensitive, radial 
drilling machines made by the Dauber- 
Kratsch Co., Oshkosh, Wis. This new 
type of drilling machine is similar to the 
standard line except that the elevating 
table has been so constructed that it may 
be swung out of the way when large work is to be 
drilled on the base. For this reason a special large 
and heavy base, with finished top surface, is provided 
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RADIAL DRILLING MACHINE WITH SWINGING TABLH 


for supporting the column and swinging-table base. 
A rigid saddle is gibbed to the vertical ways on 
the column, and to this the table is attached by means 
of two hinged lugs at the back. Two eyebolts at the 





This department is open to all new equipment of interest to shop owners. 
should be addressed to Editorial Department, “American Machinist” 
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front side of the table and a hinged clamp at the back 
fasten the table in position, The table hinge is not in 
any sense depended upon to align or to hold the table 
in position when it is in service, this being done by 
an aligning key located in the saddle so that the table 
on being closed lines up properly. Both saddle and 
table faces are scraped to fit each other, insuring a 
firm bearing when the clamping bolts have drawn thes 

faces together. 


Tracey Angle Fixture, Thread-Milling 
Attachment and Lead-Screw Tester 


The illustrations show three new devices that have 
been placed on the market by the C. H. Tracey Co., 
161 Summer St., Boston, Mass. These are known as the 
“Beckett” universal angle fixture, the “Beckett” thread- 
milling attachment and the “Lea” leadscrew tester. 

Fig. 1 shows the “Beckett” universal angle fixture, 
which is made in three sizes—5 x8 in., 8x12 in. and 
12x18 in. Overhang has been practically eliminated 











FIG. 1. 
and chips and dirt cannot find lodgment on the work- 





“BECKETT” UNIVERSAL ANGLE FIXTURE 


ing surfaces. A gear and pinion are used for inclining 
the table, while a set of bevel gears control the motion 
of the top of the fixture in a horizontal plane. Clamping 
is accomplished by means of a single nut for the base 
and a single bolt for the table, which are claimed to 
lock both securely. The table has a range of 180. deg. 
and is provided with a double vernier graduated. for 
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readings of 5 min. The base is graduated the full 
circle of 360 deg. and also has a double vernier gradu- 
ated to 5 minutes. 

Fig. 2 shows the “Beckett” thread-milling attachment 
for a lathe. This is intended to cut either right- or 
left-hand lead screws with any of the various types of 
threads and also to thread work such as hobs, taps, 
etc. It may also be used to relieve taps at the same time 
as cutting if the lathe is provided with a relieving 














FIG. 2. “BECKETT” THREAD-MILLING ATTACHMENT 


attachment. The device is bolted to the cross-slide of the 
lathe in place of the toolpost, the center point of the 
milling eutter being on a line and at the same height 
as the lathe center regardless of whether the milling 
cutter is vertical, horizontal or at an angle. The spindle 
is hardened and ground and is provided with adjustable 

















“LEA” LEAD-SCREW TESTER 


FIG. 3. 


bronze boxes to take up wear. It is also provided with 
graduations in degrees and minutes for setting to the 
correct helix angle. The drive is by means of an electric 
motor, which may be connected to the ordinary lamp 
circuit. By disconnecting the worm and subtituting 
small speed pulleys the attachment can be used with a 
grinding wheel in place of the milling cutter for grind- 
ing screw gages, hobs, taps, etc. 

Fig. 3 shows the “Lea” lead-screw tester, which is 
for use on lead screws of any pitch or length up to 3 
in. in diameter. The device may be adapted for use 
on lead screws of greater diameter by means of special 
attachments. The sliding carriage moves on two steel 
bars and is provided with a floating carriage mounted 
on ball bearings. The secondary, or floating, carriage 
is provided with a finger which engages the thread 
groove, and when this is engaged the position of the 
floating carriage in relation to the main carriage is 
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determined by means of a micrometer, the position of 
the main carriage being determined by means of stops 
and any necessary precision-gage blocks. The carriage 
is locked by means of a setscrew while readings are 
being taken. 


Pangborn Automatic Sandblast For 
Cleaning 155-Mm. Shells 


The illustration shows the Pangborn type — 
EO outomatic shell-cleaning cabinet sand- 
blast for the continuous operation of clean- 
ing 155-mm. shells. The device is the prod- 
uct of the Pangborn Corporation, Hagers- 
town, Md., and consists of a cabinet in 
which are four rotating chucks revolving 
at slow speed on dustproof ball bearings, the drive 
being by means of a belt from the main-drive 
pulley at the rear of the cabinet, the alternate 
chucks revolving in opposite directions. All other 
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SANDBLAST MACHINE FOR 155-MM. SHELLS 


mechanism and driving gear are contained in a separate 
dust-tight compartment. A direct high-pressure sand- 
blast machine with two lines of hose feeds two nozzles 
that are positioned to project within the shell openings 
of alternate shells, two alternate shells being cleaned 
while the two other chucks are being unloaded and 
loaded. The nozzles are shifted from one set of shells 
to the other by means of a lever at the front of the 
cabinet. The spent abrasive falls into a hopper in the 
bottom of the cabinet from where a conveyor and an 
elevator raise it to a separator over the sandblast ma- 
chine. The separator removes both the fine and very 
coarse material and passes it to a refuse bin, while 
the clean, sharp abrasive is removed to a storage bin 
for refilling the sandblast machine. ‘The chucks are 
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designed so as to hold the shells firmly in 
position without other support, a feature 
that leaves the top of the cabinet entirely 
free for manipulation and observation. 
The sandblast machine can be used with 
either sand or metal abravise, and it is 
claimed that its capacity in actual practice 
is 90 shells an hour. The cabinet can also be made for 
other sized shells if desired. 





Blevney Type B-6 Motor-Driven 
Abrasive Finishing Machine 


The Blevney Machine Co., Greenfield, Mass., has 
recently placed on the market the Type B-6 abrasive 
finishing machine shown in the illustration. It is pro- 
vided with an individual motor drive, the motor being 
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MOTOR-DRIVEN FINISHING MACHINE 





attached to a yoke forming part of the machine. The 
connection between the motor and the sectional finish- 
ing wheel ever which the abrasive belt operates is made 
by means of a coupling. The cushion wheel is made up 
of a number ‘of leather sections, it being claimed that 
this construction gives best results. 


Victor Hand-Sizing Taps 

The collapsible hand-sizing tap shown in the illus- 
tration is one of a line now being manufactured by 
the Victor Tool Co., Waynesboro, Penn. These taps 
are intended especially for munition work and are 
similar to the standard collapsible taps manufactured 
by this firm, except that instead of the collapsing 
feature being automatic the chasers are collapsed by 
pressing a trigger when the desired depth has been 
reached. This releases a latch, permitting a tension 
Spring in the body of the tap to withdraw tho plunger, 
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so that the chasers which slide along a taper point 
on this plunger are positively collapsed. The chasers 
bear their full length on the plunger and slide along 
a tongue milled in it. The depth of thread is gaged 
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VICTOR COLLAPSIBLE HAND-SIZING TAP 


by an adjustable ring and adjustment for size can be 
effected from either end as desired. The taps are made 
in any size from 13 in. in diameter up, and may be 
furnished with a pilot if this is of any advantage. 


Wilmarth & Morman No. 0 Cutter, 
Reamer and Drill-Grinding Machine 


The No. 0 cutter, reamer and drill-grinding machine 
here illustrated was recently placed on the market by 
the Wilmarth & Morman Co., Grand Rapids, Mich. 
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FIG. 1. WILMARTH & MORMAN NO. 0 CUTTER, REAMER 
AND DRILL-GRINDING MACHINE FOR BELT DRIVE 


Longitudinal movement of table, 12 in.; vertical movement of 
table, 6 in.; transverse movement of tabl é, 6 in. ; swing on cen- 
ters, 8 in.; ‘length of work swung on. centcrs, 17 in. ; 
for face and side milling cutters, | in. in ‘diameter ; capacity 
for angle and plain mill | cutters, in. in diameter; capacity 
for gear cutters and hobs, 59 in. in Giamuees : capacity ‘for form- 
ing cutters, any length up to 54 in. in diameter : 
fiuting taps, 12 in. long; _ capacity for fluting reamers, in. long 
with flutes not over 12 long; capacity for c lindrical — ~~ 7 
work, 8 in. in diameter, 12 in. long; capacity for intern grind- 
ing work, 5 in. deep, 10 in. Sty 4 a rg for grinding dv-il 
from No. 52 to § in., in, to 1} in., or 3 to 23 e.. depending on 
the holder specified ; vise jaws, 4 in. wid 2 14 in. deep ; 
ing of 23 in., hardened jaws may be temporaril removed increas- 
ing this § in. : cut 3 in. thres jaw; of main spindle, 
1600 r.p.m. ; speed of ‘small spindle, 3200 cod 8800 r.p.m. speed 
of countershaft, 530 r.p.m.; pulley «. main spindle, x 24 in. ; 
tirht and loose ulleys, ¢'x2 Nn. ; ~ pulley 12x23 in.;: 
floor space, 42x 67 in.; net weight, Pas 
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Fig. 1 shows the machine arranged for belt drive, 
and Fig. 2 shows the motor-driven machine, which can 
be furnished for either direct or alternating current. 
The machine is particularly designed for shops and 
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FIG. 2. THE MACHINE WITH MOTOR DRIVE 
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plants needing a universal grinding machine of medium 
capacity and it is provided with all attachments for 
the general line of toolroom grinding. All spindle bear- 
ings are of the ball type and the table slides are fitted 
with taper gibs and dust 
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the first taking drills from } to 2} in., the 
second drills from 4 to 1} in. and the third 
drills from No. 52 to § in. The adjust- 
ments on the drill-grinding device are 
such that the clearance can be varied as 
required for various materials, and the 
drill is so ground that the clearance has 
a gradual increase from the periphery to the center, 
which is of course correct. 

Fig. 3 shows how a reamer with straight flutes is 
ground on the face of a cup wheel. Taper reamers and 
arbors are handled in the same way except that the 
table is swiveled to provide for the desired degree of 
taper. 

Fig. 4 shows the method of grinding form cutters, the 
cutter being carried on a suitable arbor, or mandrel, 
mounted on drop centers. 

Fig. 5 shows a face mill being ground by the use 
of the universal headstock. Cutters of this kind up 
to 16 in. in diameter can be handled. 

Fig. 6 shows the machine set up for internal cylin- 
drical grinding. Holes may be ground up to 5 in. deop 
with a 10-in. swing, the spindle speed being 3800 or 
8800 r.p.m. 














Schmidt Lapping Machine 
The lapping machine shown in the illustration has 
been designed and built primarily for the lapping of 
the tappet arms of a gasoline engine, but it may be 
adapted to other like uses. The machine is the product 
of the B. L. Schmidt Co., Davenport, Iowa. The 12 
spindles are raised and lowered automatically by 12 





guards. The saddle and knee 
swivel inside the sleeve, en- 
abling the table to be set at 
any angle within 350 deg.; the 
top table will swivel 360 deg. 
independently of the subtable. 
These movements in connec- 
tion with the headstock give 
any angle or compound angle 
desired. Fine adjustment is 
provided for by means of two 
knurled-head screws at the 




















front of th? table, this feature 
allowing taper work to be 
easily accomplished. The uni- 
versal headstock has horizon- 
tal and vertical swivels and 
both are graduated to read in 
degrees. The vertical adjust- 
ment is obtained by means of 
a worm, wormwheel pinion 
and rack, which give a fine 
adjustment. “The universal 
vise has two swivels and a 
sliding movement, which to- 
gether with a vertical mi- 
crometer adjustment.of the table allow it to be placed 
in almost any position. The drill-grinding capacity 
may be selected to suit the individual needs of the 
purchaser, three different sized holders being furnished, 























FIGS. 3 TO 6. VARIOUS SET-UPS SHOWING HOW GRINDING WORK IS HANDLED 


cams mounted on the head or top of each spindle. As 
the spindles rotate, the special fixtures, which have 
reciprocating or rotary oscillating movement, receive 
the tappets, these being loaded while the machine is 
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running, one-third of the fixtures being 
loaded while the other two-thirds are in 
operation. The lapping head is made of 
carbon steel, which is claimed to give it 
greater wearing resistance. The machine 
is mounted on a pedestal 40 in. high and 
24 in. in diameter, and has in its construc- 
tion one horizontal and two perpendicular shafts having 
a speed of 200 r.p.m. Two bevel gears located in the 
column and 29 spur gears on the mounting are used in 
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SCHMIDT LAPPING MACHINE FOR VALVE TAPPETS 


the drive. Three handles are mounted on the edge of 
the lower disk, these enabling the operator to turn the 
machine to any position desired. Two of these are 
visible in the illustration. 


Women in the Gear Industry* 


By W. H. DIEFENDORF 
New Process Gear Corporation, Syracuse, N. Y. 

wong before Uncle Sam tossed his hat into the arena 
and joined the cause of righteousness against unright- 
eousness the question of female operatives in our branch 
of the mechanical industry became a living and vital 
issue. 

For years back we have been impressed by the fact 
that women were being employed in the mechanical 
arts, not only in light and intricate work such as 
inspection, watchmaking, etc., but also in the operation 
of machines working on fairly heavy and sizable parts, 
and which practice I believe was carried to a much 
greater extent abroad. We therefore decided to try the 
experiment in one of our gear-cutting departments and 





*Address made before a eating of the American Gear Manu- 
facturers’ Association, Syracuse, N. Y 


. Sept. 19-21. 
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on some of our lighter work. The results justified our 
hopes, and we proceeded to extend the system to cover 
other departments and we were thereby enabled to 
supply the necessary quota of operatives at a time when 
they were badly needed. 

A recent visit to plants producing war material has 
shown that women are employed not only on grinding 
operations, light lathe work, etc., but also on heavy 
work, such as the milling of engine bases and as- 
sembling certain portions of engines. Naturally, the 
positioning of heavy parts requires the use of chain 
hoists and the aid and guidance of male overseers and 
assistants. In the light of such facts it is therefore 
supposable that .women operatives can now be used 
in the heavier as well as the lighter varieties of gear 
work, though probably the logical field for such help 
is in connection with the blanking and cutting of small 
gears on a piecework basis where the operative can 
receive a financial return for her labor commensurate 
with her application of her naturally nimble fingers and 
a strict attention to the work in hand. ; 


THE REASON WHY WOMEN MAKE Goop INSPECTORS 


Women also make excellent inspectors, their delicate 
touch, more sensitive than that of the male, aiding 
them in detecting imperfections when giving the gears 
a rolling test, and this coupled with their quick eyes 
and nimble fingers gives them an advantage in gaging 
and visually inspecting finished parts. 

War conditions have of course accentuated the seri- 
ousness of the labor problem, and with the close of 
hostilities probably many women now employed in the 
mechanical trades will return to their' former status, 
but it does not seem likely that having become accus- 
tomed to a fat pay envelope they will willingly retire 
to the less lucrative occupation of housework, etc. 


COMPETITION WITH MEN 


As long as there remains a demand for operatives at 
good wages women will continue to be keen competitors 
of men, and in certain lines running at the forefront 
of the race, resulting in a condition, which, if continued, 
will undoubtedly force upon the community the con- 
sideration of such things as the communal home, the 
communal kitchen, etc. 

To my mind there can be but one reply to the ques- 
tion, which is, that the up-to-date gear maker not only 
can but should accord to woman a place among his 
operatives. 


Thirteen Ships in One Week 


Thirteen ships of 55,000 tons deadweight and of all. 
types were completed and delivered to the Emergency 
Fleet Corporation during the week ended Sept. 20. The 
figures made public show there were six steel ships 
of 31;400 tons capacity and seven wooden and composite 
ships aggregating 24,500 deadweight tons. Launch- 
ings during the week numbered 17, of a deadweight 
tonnage of 72,700. Among these were 11 steel ships of 
50,500 deadweight tons and six wooden and composite 
ships of 22,200 tons. The lakes district made the best 
record, delivering five and launching six steel vessels. 
The Pacific Coast delivered one and launched two, while 
the Atlantic Coast launched three. ~ —— 
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Personals 








Olaf Stromberg is now general foreman 
of John Bath & Co., Inc., Worcester, Mass. 

Walter Gray has been made superin- 
tendent of John Bath & Co. Inc., 8 Graf- 
ton St., Worcester, Mass. 

R. M. Lawley has been appointed pur- 
chasing agent of the R. D. Nuttal Co., 
Pittsburgh, Penn. 

John Millard of the Whitaker-Gressner 
Steel Co., Portsmouth, Ohio, has been made 
master mechanic, succeeding J. F. Thomas, 
who recently resigned. 

Harry F. Clifford, for the past two years 
superintendent of John Bath & Co., Inc., 
8 Grafton St., Worcester, Mass., has been 
appointed works manager. 

Charles Gollmar_has resigned as_pur- 
chasing agent for R. D. Nuttal Co., Pitts- 
burgh, Penn., to take a position in the 
same capacity with the Locomotive Stoker 
Co., Pittsburgh. 

W. D. Creider, president of the Saxon- 
Creider Machinery Co., Erie, Penn., has 
been commissioned captain in the Pro- 
curement Division of the Auto-Truck De- 
partment of the Army. 

J. D. Lannon, formerly superintendent of 
the Browning gun division of the Reming- 
ton Arms Union Metallic Cartridge Co., 
Inc., Bridgeport, Conn., has been made gen- 
eral superintendent of the Savage Arms 
Co., Sharon, Penn. 

A. J. Barnes has been appointed export 
manager of the Shepard Electric Crane and 
Hoist Co., with headquarters at Montour 
Falls, N. Y. Mr. Barnes will also con- 
tinue to be director of publicity for the 
eompany. 

Roderick MacKay, a mechanical engi- 
neer of Los Angeles, Calif.. has been 
elected to the presidency of the National 
Association of Stationary Engineers. Mr. 
MacKay has been president of the Los 
Angeles association, president of the State 
Council and national vice president. 


M. Bleiweiss has been appointed man- 
— of the planning department and stores 
of the Templar Motors Corp., Cleveland. 
He retires from the Premier Motor Corp., 
Indianapolis, where he served as assistant 
to the sales manager and assistant to the 
factory manager. 

B. H. Tripp, special representative of the 
Chicago Pneumatic Tool Co. on the Pacific 
Coast, has succeeded M. W. Priseler as dis- 
trict manager of sales for that territory. 
His headquarters are at 627 Howard St., 
San Francisco. The Los Angeles branch 
of the company at 521 Title Insurance 
Building comes under Mr. Tripp’s juris- 
diction. 

F. J. Jarosch has resigned as chief en- 
gineer of the Bearings Co. of America and 
become secretary and manager of the Lib- 
erty Engineering Co., Lancaster, Penn., 
recently “formed for consulting, designing, 
research and development work. Asso- 
ciated with him are J. E. Perkinson, presi- 
dent; C. W. Lea, vice president, and R. &. 
Heiland, treasurer. 

Horace A. Staples, consulting engineer of 
103 Park Ave., New York, has given up 
his engineering practice and taken a si- 
tion as works manager of the British- 
American Metal Co., Plainfield, N. J. Mr. 
Staples was formerly connected with the 
Bridgeport Brass Co., Bridgeport, Conn., 
as superintendent of the raw-material 
department. 





Business Items 











The Van Dorn Electric Tool Co., Cleve- 
land, Ohio, has taken out a permit for a 
two-story machine-shop addition 37 x 31 ft. 

The Bond Machine and Tool Works, Inc., 
is the recently incorporated name of the 
firm of Szabo & Beer, 42-44 Bond St., New 
York. The company manufactures machin- 
ery, tools, dies and gages. 

The Horizontal Hydraulic Hoist Co., 35 
Twenty-fifth St. Milwaukee, is. has 
purchased the business of the Young 
Patent Hoist Co., and will continue the 
production of hoists and dump bodies on 
a more extensive scale. 


The Trojan Tool Corporation, 511 West 
42d St.. New York, manufacturer of high- 
bri reamers, countersinks and 
vet sets, now selling its product direct 
from _its factory. Inquiries should there- 
fore be sent to the above address. Dudley 
= fae is manager of sales and pro- 
uction. 
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The Consolidated Machine Co., Detroit, 
manufacturer of screw-machine products, 
tools and gear blanks, has moved to 121 
State St., where more than double the 
former space is available. C. F. Richards 
is president of the company and Wayne C 
Plummer is secretary and treasurer. 

The MeCarthy Drill and Tool Corp. is 
now occupying its new two-story factory 
building at Clinton St. and Oakwood Ave., 


Toledo, Ohio. About a year ago the Mc- 
Carthy corporation purchased the Toledo 
Machine and Tool Co. Since taking pos- 
session the company has expanded, en- 


larged its business and is handling export 
orders for drills, reamers and cutters 





Obituary 











Sidney M. Oliphant, former police com- 
missioner and one-time owner of the Oli- 
phant Steel and Iron Co., died at his home, 
248 West State St., Trenton, N. , on 
Sept. 18, following a short illness. He 
was stricken with paralysis and succumbed 
three days later without regaining con- 
sciousness. Following the sale of his iron 
and steel business he has lived a retired 
life. Mr. Oliphant was born in Princeton, 
N. J., 52 years ago and was one of 10 
sons of the late Gen. Samuel D. Oliphant, 
who fought in the Rebellion. He was a 
brother of James V. Oliphant, former pres- 
ident of the Trenton Malleable Iron Co. 

Capt. Hilbert Wallber, commander of the 
120th Field Artillery, 22nd _~=sCD ivision, 
American Expeditionary Forces, has been 
killed in action. Captain Wallber was a 
member of the exccutive engineering staff 
of the Vilter Manufacturing Co., Milwau- 
kee, Wis., manufacturer of ice and refrig- 
erating machinery, Corliss engines, etc., 
before entering the service. He was 33 
years old and a uate of the mechani- 
cal-engineering epartment of the Uni- 
versity of Wisconsin. 

Addison M. Little, pioneer machine-shop 
proprietor of Wisconsin and founder of the 
present Sailer-Whittemore Machine Co., 
which was originally organized under the 
name of James Little & Sons, died in that 
city on Sept. 6 at the age of 82 years. 





New Publications 











New Collection Methods—By Edward Hall 
Gardner. Four hundred and sixty- 
seven 53 x 84-in. pages. Published by 
the Ronald Press Co., New York. Price 


According to the author the object of 
this book is to show the best methods of 
making collections and the principles under- 
lying them. The “sales point of view” is 
the point of view of the modern credit or 
collection man. He realizes that his func- 
tion is constructive and that he has a part 
to play in the marketing plan of his house. 
This function is set forth in Chapters III, 
IV and VII. The interesting work of some 
of the foremost business houses cf the 
country in building the retailer into a better 
risk is told in Chapters XXVII and XXVIII. 
The psycholo of the delinquent customer 
has been analyzed and the various appeals 
to pride, good-will, etc., have been illus- 
trated by extracts from the entire range 
of interviews and correspondence in use in 
modern houses. The procedure of collec- 
tions is fully treated and illustrated, as 
well as the office system for a collection de- 
partment. The intention has been to make 
the book of service not only to the credit 
and collection departments, but also to 
other departments and executives. While 
the average machine shop does not have 
the amount of collections to make that 
shops in other lines have, it has enough 
trouble with slow payers and others to 
make this book interesting to its credit or 
bookkeeping departments. Among the im- 
portant features of the book is a chapter 
dealing with the trade acceptance, about 
which so much has been heard recently. 
Creative Impulse in Industry—By Helen 

Marot. One hundred and forty-six 5 x 
74-in. pages. Published by E. P. Dutton 
& Co., New York. Price, $1.50 net. 

The author has devoted much time to the 
study of conditions dealing with the atti- 
tude of both educators and workers toward 
industry. In it she discusses Production 
and Creative Effort; Adapting People to 
Industry by the American and the Ger- 
man way; ucational Industry, and Asso- 
ciated terprise. The investigations of 
the author lead her to u as a present 
duty that educators realize these two 
points that industry is the great field for 
adventure and for growth, but that, as now 
used. the opportunities for growth are 


shop 642a 


checked in the only field 
where productive experience 
can be a common one. Miss 
Marot quotes Robert Wolf's 
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criticism of the efficiency Nye (6) 22 
engineers that they have not k a 
been scientific enough in 100% 
dealing yy very im- AME 
portant subject of stim- ]? 
ulating the thinking and soe 
reasoning power of the zg 
workman, thereby making 

him sv.if-rehant and creavve. She lays 
strees on giving him the opportunity 
to develop the originating, choosing 
and adapting powers in him, to direct 
them into’ positive, constructive chan- 
nels and to make them realize their place 


in the great scheme of things. Miss Marot 
has planned a school that is an experiment 
and where the enterprise of production is 


to be opened up and the possibilities of 
creative work stimulated. It is proposed 
to give the pupils, from 14 to 17, a two- 
years’ course that will include not only 


the making of a regular product but the 
buying and handling of the raw material, 
the equipping of the shop and its upkeep 
the shipping of goods, the cost of product 
and other live features. The plan has much 
to commend it, and those who are interested 
in securing the best and most practical in 
education will do well to study the sugges- 
tions offered. 





Forthcoming Meetings : 








The American Foundrymen’s Association, 
the Iron and Steel Section of the American 
Institute of Mining Engineers, the Institute 
of Metals Division of the American Insti- 
tute of Mining Engineers and the American 
Malleable Castings Association will hold a 
joint meeting at Milwaukee during the week 
of Oct. 7, 1918. There will be a large num- 
ber of manufacturers represented at the 
exhibition, to be held in the Milwaukee 
Auditorium, and many papers will be read. 
Theodore O. Vilter, president of the Vilter 
Manutacturing Co., is chairman of the gen- 
eral committee. 

The American Society of Mechanical En- 


gineers will hold a meeting of its Mid- 
western sections, including Cincinnati, St. 
Louis, Chicago, Milwaukee, Detroit, Bir- 


mingham and Indianapolis in the last men- 
tioned city on Oct. and 26. It is ex- 
pected that the Indiana Engineering So- 
ciety and the indianapeds Lafayette section 
of the American Institute of Electrical En- 
gineers will join in making the arrange- 
ments. 

American Society of Mechanical Engi- 
neers. Monthly meeting second Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St., New York City. 

Boston Branch National Metal Trades’ 
Association. Monthly meeting on first 
Wednesday of each month. Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass. 

Engineers’ Society of Western Pennsyl- 


vania. Monthly meeting, third Tuesday; 
section meeting, first hye - “ Elmer K 
Hiles, secretary, Oliver Building, Pitts- 


burgh, Penn. 

The National Implement and Vehicle As- 
sociation wili hold its twenty-fifth annual 
convention in Chicago, IIL, Oct. 16, 17, 18. 
Headquarters will be at the Congress Hotel. 
It will be distinctly a war convention. 

The National Machine Tool Builders’ As- 
sociation will hold its fall convention at 
the Hotel Astor, New York, Nov. 7-8. 

New England Foundrymen’s Association. 


Regular meeting, second Wednesday of 
each month. Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 


bridgeport, Mass. 

Philadelphia Foundrymen’s Association. 
Meeting first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, ‘Penn., 
Howard Evans, secretary, Pier 45, North 
Philadelphia, Penn. 

Providence Engineering Society. Month- 
ly meeting fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796. Providence, R. L 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. O 
L. Angevine, Jr., secretary, 857 Genesee St.. 


Rochester, N. Y. 

Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Phillip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Technical League of America. 
meeting, second Friday of 
Oscar 8. Teale, secretary, 240 Broadway. 
New York City. 

Western Society of Engineers, Chicago, 
Tl. Regular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August. Edgar S. Nethercut, <ec- 
retary, 1735 Monadnock Rlock, Chicago, U! 
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IRON AND STEEL 


The Government Schedule of stee) prices went into effect Sept. 24 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware 
houses; new schedule in effect Nov. 15 Effective Apr. 1, the price of 
basic iron was fixed at $32, and standard Bessemer at $35.20 at Valley 
furnace, prices of other irons remaining the same as last quarter 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated 


Cur- One ey One 

rent Year Ago 
No. 2 Southern Foundry, Birminghem . $33.00 sii 00 $47.00 
No. 2X, furnace, New Yor 34.00 4.00 53.00 
No. 2, Chicago ie ; ‘ 33.00 33.00 55.00 
Bessemer, Pittsburgh 36.60 36.60 36.30 
*Basic, Valley. furnace 32.00 32.00 33.00 
No. 2X, furnace, Philadelphia......... 34.40 34.40 53.00 
*No. 2. Valley, furnace. . 33.00 33.00 33.00 
No. 2 Southern Cincinmati............ 36.60 36.60 49.90 
Basic, Eastern Pennsylvania........... 32.90 32.90 45.00 

*Delivered Pittsburgh $1.40 more. 

STEKEL SHAPES—The following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger. and plates \ in. and 
teavier, from jobbers’ warehouses at the cities named: 

-———_New York——— -—Cleveland— —Chicago— 

One One One e 

Current Month Year Current Year Current Year 

Ago Ago Ago Ago 

Structural shapes $4.245 $4.245 $5.25 $4.17 $5.00 $4.27 $5.00 

Soft steel bars ... 4.145 4.145 5.00 4.07 450 4.17 4.50 

Soft steel bar shapes. ¢ 145 4145 500 417 450 4.17 4.50 
Soft steel bands . 4.995 4.995 - St tie a ow 

Plites, 4 to 1 in. thick 4495 4495 10.00 442 7.00 425 9.00 


BAR tRON—Prices per 100 Ib. at the places named are as follows 


Current One Year Ago 
Pittsburgh, mill . $3.50 $4.75 
Warehouse, New York. 4.75 4.75 
Warehouse, Cleveland 4.10 4.95 
Warehouse, Chicago 4.10 4.50 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


—— New York — Cleveland ~—Chicago— 


r P 

35 gg g8s 288 og g28 s9 228 

ems 62 6&2 & &< &2 &- 

*No. 38 biack....... 6.00 6495 6495 10.50 642 8.50 6.52 10.00 
*No. 26 black....... 80 6.395 6.395 1040 6.32 8.40 6.42 9.90 
*Nos. 22 and 24 black 4.85 6.345 6345 10.35 6.27 8.35 6.37 9.85 
Nos. a and 20 black 4.80 6.295 6.295 10.30 6.22 8.30 6.32 9.80 

No. blue annealed ° Po 5.695 5.695 10.20 5.62 8.70 5.72 10.20 

No. 18 blue annealed 4 5.595 5.595 10.10 6.52 8.60 5.62 10.10 

No. 10 blue Lae 4. 3s 5.495 5495 10.00 542 8.50 5.52 10.00 

*No. 28 galvanized. 6.26 7.746 .745 12.00 7.67 10.00 7.77 11.50 
*No. 26 galvanized... 5.956 7.445 7.445 11.70 7.37 9.70 7.32 11.20 
No. 24 galvanized. . .. 5.80 7.295 7.295 11.55 7.22 9.55 7.47 11.05 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage 
85¢. for 19 to 24 gages: for galvanized corrugated sheets add 5c.. all gages 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold 


Current One Year Ago 
New York List plus 12 % List plus 25% 
Cleveland List plus 12% List plus 10% 
Chicago . List plus 13% List plus 10% 
PRILL ROD—Discounts from list price are as follows at the 
places named: 
Extra Standard 
New York 35% 40% 
Cleveland 35% 40 % 
Chicago .. pen 35% 410% 
SWEDISH (NORWAY) YRON—The average price per 100 Ib. in 
ton lots is: 
Current One Year Ago 
New York $15.50-19 $14.00 
Cleveland 20.00 15.00 
Chicago 19.00 13.00 
In coils an advance of 50c. usually is charged 


WNote—Stock very scarce generally 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.0.b. New York. in 100-'b. lots and over 
rage iy Wire* Cast-Iron Welding Rods 
b: : sf A by 12 in. long.. 16.00 
o. ae and Na: 0 Y by 19 in. long 14.00 
; *% by 19 in long.. 12.00 
Ss eager 22.10 t0 33.00 %& by 21 in. long.. 12.00 
» ato. 14 and te. 
—S eiprg *Special Weldieg Wire 
Se steestacts 5) °° =’ Secawtenweses 33.00 
Seeedeede 30.00 
°F Genk 2 §= - > evses . 38.00 
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MISCELLANEOUS STEEL—The following quotations in cents 


per pound are from warehouse at the places named 

New York Cleveland Chicago 

Current Current Current 
Tire 4.14 4.07 4.17 
Toe calk 5.75 4.65 4.32 
Openhearth spring steel (heavy) 8.00 8.00 8.00 
Spring steel (light) 11.00 11.26 11.75 
Coppered bessemer rods 9.00 8.00 7.07 
Hoop steel 5.00 4.75 5.02 
Coid-rolled strip ‘steel. 8.50 8.25 8.57 
Eee BEND cc cece voces 6.50 6.00 7.07 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh; 
hasing card of Nov. 6. 1917, for steel pipe and for iron pipe: 


BUTT WELD 


Stee! Iron 
Inches Black be Inches Black Galvanized 
%. % and & 44 % 7% % % to 1% 33 % 17% 
es 7 ‘ 48 % 33 i % % 
% to 3 51% 37% % 
LAP WELD 
2 . 14% 31 % 2 . ra 26 % 12% 
2% to 6. 47% 3414 % 2% to 4.... 28% 15% 
4% to 6 awe 28% 15% 
BUTT WELD EXTRA STRONG PLAIN ENDS 
%. % and %& 10% 22% % % to 1% 33% 18% 
7 keetes 45 % 32 1 % 
 @ Bt... 49 % 36% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
ici a. 42% 30% % a {stiteonwne @-4 27 % 14% 
2% to 4. 45% 33% % 2  ) Serere 29% 17% 
4% to 6.. 44% 32% % 4 to 6 28% 16% 


Stock discounts in cities named are as follows 
—New —— Sec Dh ahem * 


Gal 
Black vanized Black vanized Biack vanized 
% to 3 in. steel butt welded 33% 16% 43% 28% 41.9% 26.9% 
3% to3in. steel lap welded 15% +3% 39% 25% 37.9% 23.9% 
Malleable fittings, Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 10 and 5% 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Cur- One One Year 

rent Month Ago Ago 
Copper, electrolytic .. 26.00° 26.00 23.50 
Tin in 5-ton lots.. Ps 78.50 92.00 62.00 
Lead coon ee cane’ 8.05 8.75 8.50 
Spelter 9.75 9.00 8.50 

*Government price 
8ST. LOUIS 

Lead 7.75 8.50 3.00 
Spelter 9.50 8.75 8.26 


At the places named, the following prices in cents per pound prevail 
for 1 ton or more: 


— New York——.. —Cleveland—. — Chicago. 
2 eke 3g 48 #288 42 238 
2 cot ot = o & 
BB «Sue «S523 88 S82 82 853 
Copper sheets, base.. 38.00 38.00 35.00 38.00 38.00 33.50 38.00 
Copper wire (carlo 
A eer 35.00 35.00 38.50 35.00 38.00 33.00 38.50 
Brass sheets ...... 39.75 39.75 38.50 37.00 37.00 31.50 38.00 
meme Me is caieus 6.00 46.00 43.00 42.00 46.00 41.50 44.00 
Solder (half and half) 
(case lots) ... 58.00 60.00 38.00 50.50 39.50 56.00 39.25 


Note:—Solder very scarce 


Copper Poe quoted above hot rolled 16 oz.. cold rolled 14 oz. and 


heavier, add 1c.; po takes 1c. per sq.ft. extra for 20-in. widths and 
under; over 20 in., 2c. 

BRASS RODS—tThe following quotations are for large lots, 
mill, 100 Ib. and over, warehouse: 25% to be added to mill prices 
for extras: 50% to be added to warehouse price for extras 

Current One Year Ago 
Mill $37 75 $30.00 
New York 34.25 35.00 
Cleveland 36.60 34.00 
Chicago 79.50 37.00 


ZINC SHEETS—tThe following prices in cents per pound prevail 
Carioad lote f.o.b. mill ‘om - ' 15.00 


—-—In _——— —Broken Lots— 


Cur- Cur One 

rent Year A Ago rent Year 
Cleveland .. 18.75 21.00 18.40 21. 
Py ME cee da ckiedooeos 17.00 23. So 17.50 23.26 
Chicago ... 22.00 22.50 21.50 23.50 


ANTIMONY—Chinese and Japanese brands in cents per pound, ia 
ton lots, for spot delivery, duty paid: 


Current One Year Age 
New York ..... ‘ : luGhs ¢ phewiioges 14.00 15.00 
Chicage® ....... .tdcegeedsn ae 17.50 
Vleveland eoccceces 17.126 16.00 































October 3, 1918 





The Fourth Liberty Loan—100% 


in your shop 











SHOP MATERIALS AND SUPPLIES 


prices in cents per pound 


-— New York — | ay 
Current One Current 
1918 Yr. Ago 1918 Yr. ‘Age Chicago 
24.00 24.75 23.00 


Copper, heavy and crucible 26.98 24.00 


Copper, heavy and wire. 23.06 23.50 24.00 23.25 


Co ht and bottoms 20. 4 21.00 21.50 22.00 21.50 

Lead. hea ——— $4¢6ee eee 7.2 8.00 8.00 7.35 

Lead, tea. = <laide C860 4 ae Re B a 7-50 ave anne 
heavy ........--+ : 2 . : : 

BT ee wi ts He ue Be BS is 
N S brass turni . d ‘ ‘ 

_ ~— ease sie ece — 6.50 6.00 6.50 00 7.00 


6. 
™ALUMINUM—7T he odueue prices are from warehouse at 
laces named 
~_ New York Cleveland Chicago 
No. 1 aluminum, guaranteed over 99 % pure, 
in ingots for remelting (1-15 ton lots). 
Se Uh . Feta od cok a6 04 660 wet he ame 33.20¢ 32.20¢ 


This is the Government price for lots of from 1 to 14 tons 


33%e 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Current One Year Ago 
N YookR ... 32.00 41.00 
Chicago 38.00 41.00 
Cleveland 36.50 39.00 


BABBITT METAL—Warehouse price_per 
——C 


pound: 
——New York——, leveland——, -——-Chicago-——, 
Cur One Cur- One ur- One 
rent Year Ago rent Year Ago rent Year Ago 
Best grade 95.00 70.00 93.00 69.75 96.00 70.00 
Commercial... 50.00 40.00 23.00 24.50 "5.00 25.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
erders, the following amount is deducted from list: 


—New York——. —Cleveland—. -— Chicago — 
Current One Current One Current One 


Year Ago Year Ago Year Ago 
Hot pressed square. .$2.50* List $1.25 -< $1.05 $2.00 
Hot pressed hexagon. 2.50* List 1.05 1.50 85 2.00 
Cold punched hexagon 2.50* List 75 1.25 1.00 1.50 
Cold unched square. 2.50* List 75 1.25 1,00 1.50 


ist plus 


Semifinished nuts sell at the following discounts from list price: 


Current One Year Ago 
New York 40 % 50% 
Chicago 50 % 45 % 
Cleveland ........... 50 + 10% 50 % 


MACHINE BOLTS—Warehouse discounts in the following 


‘ities : 

7 New York Cleveland Chicago 

% by 4 in. and smaller 30 % 40+10% at 

Larger and longer up to 1 in by 30 in 15% 20+ 5% 25—5 
WASHERS—From warehouses at the places named the following 

amount is deducted from list price: 
For wrought-iron washers: 

New York . $2.50 Cleveland $1.00 Chicago $2.50 
For cast-iron washers the base price oe 3 100 Ib. is as follows: 

New York $5.00 Cleveland ... $4.00 Chicago ... $3.50 


CARRIAGE BOLTS—From warehouses at 
the following discounts from list are in effect 


the places named 


New York Cleveland Chicago 
% by 4 in. and smaller 30 % 45 % 37 % 
Larger and longer up tolin. by 30in. 15% 20 + 5 % 25—h % 


COPPER RIVETS AND BURS sell a‘ the following rate from 
warehouse: 

——————__ Rivets ——_——___.. 

Current One Year Ago 


Cleveland. List pe 10% List plus 10% 
Chicago... List p List price 
New York. 20% list List ated 10% 


Burs——_——-—_. 
Current One Year Ago 
List plus 10% List plus 10% 
List plus 20% List price 


4 List plus 20% a ahh % from 


RIVETS—tThe following 
from warehouse 


quotations are allowed for fair-sized orders 


New York Cleveland Chicago 
Steel 4% and smaller 30 % 45—5 % 40 % 
lee sik sein 30% 45—5 % 40 % 
Button heade. % %. 1 in diameter by * in. to 5 in. sell as fol 
lows per 10 4 si os 
New York. 38 M56 Saat .$5.15 Chicago. .$5.67 Pitteburch. . $4.65 
Coneheads, same " 
New York. . $5.75 Cleveland. $5.25 Chicago .$5.77 Pittsburgh. . $4.75 





SEAMLESS DRAWN TUBING—The 
from warehouse in 100-Ib 


base price in 
lots is as follows: 


cents per pound 


New York Cleveland Chicago 
NIL ca fea de ab We Os 0 < 51.00 2.50 39.50 
ER re 42.00 40.00 44.00 


For immediate stock shipment 3c. is 
course vary with the quantity purchased. 
but not less than 75 Ib., the advance is 1c.; for lots of tess than 75 Ib 
but not less than 50 Ib., the advance is 2%c. over base (100-Ib. lots). 
for less than 50 Ib. but not less than 25 Ib., 5c. should be added to the 
base price: and for quantities under 25 Ib the increase above base is 10c¢ 


usually addec The prices of 
For lots of less than 100 Ib 


TIN PLATES—Warehouse prices per box: 





Coke tin plate, 14 x 20 
-—— Cleveland —.. —— Chicago —. 
Cur One Cur- One 
rent Yr. Ago rent Yr Ago 
100 Ib $9.17% $12.00 $10.60 $11.75 
I.C. 107 Ib 9.421 12.17% 10.70 11.90 
Terne plate, 20 x 28 
Base Net Coat 
Weight Weight ing 
100 Ib 200 3. 18.95 18.96 19.10 
I c 214 8 19.25 19.25 19.40 
Ic 270 s 21.75 21.75 21.40 
I.C 218 12 . 21.76 21.75 22.60 
I.C 221 15 . 22.50 22.50 22.10 
I.Cc 226 30 23.25 23.25 22.60 
I.C 231 25 24.50 24.50 23.10 
I.C 236 8630 25.75 25.75 23.60 
tc 241 35 26.75 26.75 25.10 
Ic 246 40 28.00 28.00 25.60 
NOTE—New York prices furnished on application to dealers. Price 
varies according to whether the plates are wanted for work essential 
to the war or for nonessential work 


COTTON WASTE— The tollowing prices are in cents per pound: 
New York 


“2G 
Current One Year Age Cleveland Chicago 
White .........11.00 to 13.00 13.00 16.50 12.00 to 16.50 
Colored mixed 8.50 to 12.00 12.00 13.00 11.50 to 14.00 
WIPING CLOTHS —Jobbers’ price per 1000 is as ‘allows: 


13% x12% 
Cleveland 52.00 
Chicago 


13% x 20% 
58.00 


48.06 50.00 


SAL SODA sells as follows per 100 Ib 


Current One Mouth Ago One Year Ago 
New York $1.75 $1.75 $1.75 
Philadelphia 1.75 1.75 .75 
Cleveland 2.40 2.40 2.10 
Chicago 2.00 "00 2.00 
ROLL SULPHUR in 860-\b. bbl sells as follows per 100 Ib.: 
Current One Month Ago One Year Ago 
New York $4.30 $4.30 $4.30 
Cleveland 1.60 4.60 4.50 
Chicago . 4.00 4.00 3.80 


COKE—tThe following are prices per net ton at ovens, Conne!lls- 
ville, and cover the past four weeks: 


Sept. 39 Sept.12 Sept.5 Aug.29 Aug. 22 
Prompt furnace... . $6.0 $6.00 $6.00 $6.00 $6.00 
Prompt foundry... . : 7.00 $7.00 $7.00 $7.00 $7.00 
FIRE CLAY—tThe following prices prevail 
Current 
ES ee, ee eee ee see 450-Ib. bbl $2.50 
Cleveland 375-Ib. bag 750 


LINSEED OI1IL—These prices are per gallon 
—New York—. -—Cleveland—~. ——Chicago—, 











Cur One Cur One Cur One 
rent Year Ago rent Year Ago rent Yr. Ago 
Raw in barrels $1.90 $1.23 $2.10 $1.30 $2.05 $1.27 
§-gal. cans "00 1.33 2.25 1.40 2.25 137 
WHITE AND RED LEAD in 500-1b. lots sells as follows in cents per 
pound 
- —_—§Red + te 
Current 1 Year Ago “Current L Year Age 
Dry Dry 
Drs In O1 Dry In Oil and and 
In Oi In Oi! 
100-lb. keg 14.00 14.50 12.26 12.50 14.00 12.50 
25 and 50-Ib. kegs 14.25 14.75 12.50 12.75 14.25 12.95 
12%-lIb. keg 14.50 15.00 12.75 13.00 14.50 12.50 
5-Ib. cans 14.25 14.00 16.00 14.50 
1-Ib. cans — — 14.25 14.50 17.00 14.50 
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NEW 
and 
ENLARGED 
SHOPS 


Consult the Buying Section 
when in need of machinery or supplies 








WASHINGTON, D. C. 





The Navy aims to give information 
regarding its purchases to all manu- 
facturers known to be in a position to 
supply its demand. Owing to the need 
of prompt action in the cases of all 
machine tools hereinafter listed, the 
Navy cannot arrange to permit a post- 
ponement of the opening of bids if the 
manufacturers are able to secure bid- 
ding forms and submit their bids prior 
to date fixed for opening. 

In case time does not permit this, it 
will be appreciated if any manufac- 
turer not receiving information directly 
regarding these purchases will notify 
the Purchasing Division, Bureau of 
Supplies & Accounts, Navy Depart- 
ment, Washington, D. C., in order that 
the firm’s name may be properly listed 
for all future purchases. 











— Bureau of Supplies and Accounts, 
Department, will soon receive bids 

se urnishing machines and machine tools 
as follows: 

Schedule No. 58964, shaping machines, 
delivery Wash., D. C. 

Schedule No. 5899}, machine tools, de- 
livery Boston, Mass. 

Schedule No. 59004, forging machines, 
delivery Boston, Mass 


Schedule No. 


Ad screw machines, de- 
livery Newport, 


59084, 


Schedule No tool grinding ma- 
chine. 

Schedule No. 59104, boring, drilling and 
milling machine, delivery Mare _ Island, 
(Vallejo P. O.) Calif. 

Schedule No. 59364, grinders, delivery 
Norfolk, Va. 

Schedule No. 59434, machine tools, de- 
livery Brooklyn, N. Y 

Schedule No. 5944}, radial drilling ma- 
chines, delivery Philadelphia, Penn. 

Schedule No. 59513, engine lathe, de- 
livery Brooklyn, N. Y. 

Schedule No. 59524, universal milling 
machine, delivery Philadelphia, Penn. 

Schedule No. 59793, bench lathes, de- 
livery Brooklyn, N. Y. 

Schedule No. 59834, universal machine, 
delivery Brooklyn, N. Y 

Scheduie No. 6007), grinders, delivery 
Puget Sound (Bremerton P. 0O.), Was 


Schedule No. 60194, drills, delivery New 
Orleans, La. 

Schedule No. 60334, milling machines, 
delivery Puget Sound (Bremerton P. O.), 
Wash 

Schedule No. 6034), hack saw blade 
grinder, delivery Philadelphia, Penn. 

Schedule No. 60354, engine lathes, de- 
livery Charleston, S. C 

Schedule No. 60374, hack saws, delivery 
Philadelphia, Penn. 

Schedule No. 60384, drill press : 

Schedule No. 60633, machine tools, (va- 
rious small tools), delivery Portsmouth, 
Va. 

Schedule No. 60823, drills, delivery 
Brooklyn, N. Y. 


Schedule No. 60834, machine tools, (va- 
rious small tools), delivery Newport, R. T 
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Schedule No. Na drafting machine, 


delivery Wash., D. 


Schedule No. 61233, saws, delivery Phila- 
delphia, Penn. 


Schedule No. 1966, loading machine. 


Schedule No. 61464, shaper, 
Puget Sound (Bremerton P. O.), 


Schedule No. 61764, lathes, 
Brooklyn, N. Y. 


Schedule No. 1970, 


delivery 
Wash. 


delivery 


1 emery grinder, 1 
upright drill, one 16 in. stroke shaper, 1 
engine lathe, 1 lever punch with 6 in. 
throat and 2 in. gaps, 1 lever shear with 
6 in. throat and 2 in. gaps, one 26 x 30 in. 
band saw, 1 swivel jaw, swivel base, ma- 
chine bench vise and 3 stationary machine 
bench vises, delivery Puget Sound (Bremer- 
ton P. O.), Wash. 


Schedule 60364, grinder 
livery Philadelphia, Pa. 

wchedule 60484, motor generator sets de- 
livery San Diego, Cal. 


Schedule 61863, power 
livery, Portsmouth, Va. 


and motor, de- 


driven saws, de- 





The Bureau of Supplies and Accounts, 
Navy Department, received bids for fur- 
a machines and machine tools as 
ollows: 


Schedule No. 57524, Class 552, drilling and 
tapping machine, delivery Brooklyn. N. Y., 
from Fulton Foundry and ‘Machine Co., 
21 Furnam S8t., Brooklyn, N. Y., $260; 
Hoefer Manufacturing Co 155 Chicago 
St., Freeport, IIL, $265; Kemp Machinery 
Co., 233 North Calvert St., Baltimore, Md., 
$228; W. H. Simmons & Co., 208 Lawrence 
St., Cincinnati, Ohio, $290. 


Schedule No. 55463, Class 579, 
drill, delivery Philadelphia, Penn., 
Fairbanks Co., Colorado Bldg., Wash., D. 
C.. $2729; Mueller Machine Tool Co., 2427 
Colerain St., W., Cincinnati, Ohio, $2000; 
Niles Bement Pond Co., 111 Broadway. 
New York City, $2165; W. E. Shipley 
Machine Co., Morris Bidg., Philadelphia, 
Penn., $2372; Van Dycke Churchill Co., 
Bourse Bldg., Philadelphia, Penn., $3360, 
alternate $2495. 


Schedule No. 57014, Class 643, universal 
shaper, delivery Philadelphia, Penn., from 
W. E. Shipley Machine Co., Morris Blidg., 


radial 
from 


Philadelphia, Penn., $2195. 

Schedule No. 56914, Class 647, radial 
drill, delivery South Charleston, >| Webs 
from Niles Bement Pond Co., 111 Broad- 


way, New York City, $39,700. 
Schedule No. 5689 Class 658, panies 
machine, delivery fash. D. C. Lo 


Cleveland Punch and Shear Works co, 

3917 St. Clair Ave., N. E., Cleveland Ohio. 
$13,850; Hiles & Jones, 9th and Church 
St.. Wilmington, Del., $14,370; Southwark 
Foundry and Machinery Co. 430 Wash- 
ington Ave., Philadelphia, Penn., $16.500; 
Niles Bement Pond Co., 111 Broadway, 
New York Cit~ $16,725. Class 659, turret 
lathes, from Jones & Lamson Machinery 
Co.. Springfield, Vt., $2605; Warner-Swasey 


Co.. 5809 Carnegie Ave., Cleveland, Ohio, 
$3862. 

Schedule No. 5717}. Class 664, gate 
shear, delivery Brooklyn, N. Y., from 
Bertsch & Co., Cambridge City, Ind., $19,- 


950; Hiles & Jones, 
Wilmington. Del.. $27.800: Williams White 
& Co., oline, Til, $26,500. 


Schedule No. 58604. Class 703, gears, 
delivery Brooklvn, N. Y.. from Fawcus 
Machine Co.. First National Bank Bidg., 


Le Ze 5 
| ¢ 


Pittsburgh, Penn., $4450; Michigan Gear 
and Engineering Co., 11 West Woodbr.dg: 
St., Detroit, Mich., $2790; Philadelp.ia 
Gear Works, 1120 Vine St., Philadelphia, 
Penn., $5692; Turley Gear and Machin 
Co., 1505 North 10th St., St. Louis, Mo.., 
$8379; Van Dorn & Dutton Co., 2979 
Woodhill Rd., Cleveland, Ohio, $5279 


Schedule No. 58613, Class 706, gate 
valves, Class 707, brass and iron =a 
valves, delivery South Charleston, W. Va 
fern Crane Co., 1221 I St., N. = Wash.. 
D. C., (706) $1087: (707) $1382; Fair- 
banks Co., Colorado Bldg., Wash., D. C., 
(706) $1180; (707) $1134: Jenkins Bros, 
New York City, (706) $1210; (707) $1479. 
part bid; Lunkenheimer Co., 221 East 8th 
St., Cincinnati, Ohio, (706) $3300; (707) 
$3986; W. Messer Co., New York City, (706 
$1828; (707) $1533; Pratt & Cady, 55 
Capitol Ave., Hartford, Conn., (706) $1475; 
(707) $1585; General Fire Extinguisher 
Co., Warren Ohio, (707) $227, part bid. 


Schedule No. . Class 174, radial 
drill; Class 175, hack saw; Class 176, 
grinding machine; Class 177, turret lathes; 
Class 178, bench grinder; Class 179, engine 
lathe; Class 180, turret lathe; Class 181, 
grinders; Class 182, crank slotters; Class 
184, turret lathe; Class 185, speed lathe; 
Class 186, milling machine; Class 187, bor- 
ing machine; Class 188, turning lathe; 
Class 189, screw machines, delivery Wash., 


1927 


D. C., from Aumen Machinery Co., 107 9 
East Lombard St., Baltimore, Md., (174) 
bid “A,” $4612: bid “B,” $4476: Kemp 


Machinery Co., 323 North Calvert St., Bal- 
timore, Md., (174), bid “A,” $4630; bid 
“B,” $4504; (175) $116, alternate, $131; 
(176) $1837; (178) $919; (179) $7558; 
(181) $218, alternate $274, and $316; (182) 
$3047; Swind Machinery Co., Widener 
Bldg., Faiodgeh. Penn. (174) bid a 
$4560; bid “B.” $4315; (175) 170, alter- 
nate $235; (184) $18500; Manning Max- 
well & Mi 119 West yee] St.. New 
York City, bid “A,” $488 bid “B,” 
$4625 ; (175) ote (176) 31830, (181) 
$219; (184) $14.9 Niles Bement Pond, 
111 Broadway, io York City, (174) bid 
$5100; (177) $9465; (179) $5635; 
(185) $29.080: (187) bid “A,” $26,900; 
(183) $4060, alternate $8600: (184) $16. 
165; ti By a i (187) bid “A,” $26,$ 
bid 338.425; bid “C.” $29,450; 138) 
$20; 160: E. yrAtkine & Go.. Inc., 16 Sou 
Illinois ‘St. ¥ ~—F 4 Ind.. (175 $120: 
Armstrong Blum Manufacturing o., 33 
North Francisco Ave., Cae Til., (175) 
$166; Fairbanks (Co., lorado' Bidg., 
Wash., D. GC. (175) $e332 (176) $1670; 
D. Nast Machinery Co Bourse eth 5 
Philadelphia, Penn. (175) $105; (176) 
$1700; (178) $516, alternate $588; Peer- 
less Machine Co. 1516 Racine St., Racine, 
Wis., (175) $190; Racine Tool Machine 
Co.. 1439 Junction St.. Racine, Wis., (1%5) 
; L. S. Starrett Co., 121 Crescent St., 
. Mass., (175) $187; H. G. Thompscn 
& Son, Chapel and Mill St, New Haven, 
Conn., (175) $280; West Haven Manufac- 
turing Co., New Haven, Conn., (175) 
$231; Sherritt & Stoer Co., Finance Bldg., 
Philadelphia, Penn., (175) $231; 
$1205, (179) $5529; (181) $362; 
$4165; (184) $23.763: (185) ba 819: 
bid “A” $38,614: bid = $39,309 bid 
“C” $39.254; (188) $24,785; alternate 
$42,623; Browne & Sharpe Co.. Promenade 
St.. Providence, R. 1.. (176) $1398; (189) 
$2991; Landis Machine Co. Waynesboro. 
a, (176) $1,460; Bullard Machine Tool 
Broad St., Bridgeport, Conn., (177) 
$6584. W. Green Electrical Co., 81 Nassau 
St., New York City, (178) $300, Part bid; 
LH. Johnson, Jr., 337 North 15th St., 
Philadelphia, Penn., (179) $6299: Pratt > 
Whitey, 111 Broadway, New York Cit 
(180) 51040 Smurr & Kamen Co., 328 
North Albany St.. Chicago. [1l., 4ps0) 
$995: Warner Swasey Co., 5809 Cacheste 





